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aoipie ee THE AMERICAN GRAPHOPHONE COMPANY, | 
Complainant- Appellee, | 
ear! : BAN THE NATIONAL GRAMAPHONE COMPANY 
ee AND FRANK SHAMAN, | 
Defendants- Appellants. | 
TRANSCRIPT OF RECORD. | 
: Appeal from the Circuit Court of the United States for ‘ 
the Southern District of New York. ; 
i a + —__—_—_—- ‘a ; | 
; PRINTED UNDER THE Dimecrion oF THE CLERK. | 
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(COMPLAINANT'S PAPERS ON MOTION FOR 


PRELIMINARY INJUNCTION, 


Notiewof Motion for Preliminary Injunction. 
ial Con piiiteccs oe ows oe — 
\Widavit of Andrew Devine. , marr ; 
Kaward D. Kaston.-.-- 
Philip: Mauro. --- - aNistia 
Judge Shipma’s Letter — avait tei = 
Decree es. Loeds ef al,o. .. ee  iemery 
Vliet) Of: CL A.D. MRSS IR aap ee ees 
“os. T. Cameron Sew ae weal 
“ echt os: POWwNG ccc] cco wreeee 
Arthyt Jd. Tan sec ceiewes aoe 
Rell & Tamtor Patent No. 341,214 ...------- 
DEFENDANTS’ VPAPERS. 
VOWidiavit of Orville Do laa Dow 
Free Seaman:......--.-..-.<=s as 
S “Thinnas; se: Paevilicecsssc<- 
"BHO Berber so. ce ce aes ; 
Mollok & Miartiro’s Opinion... ---- 
~ Verhner Patent No. 872,786 SS SE 
» Berliner Patent No. 383, 790. -- - fiat Skies 
Verhwer Patent No, 534,548 oe 
/ Parhiner Patent NO SLB O88. 3.8 nee oe ee 
Borlindr Patent No. 564,080...- ...---- 
\Hidavitoal Werner Suess. ....-=- E 
* Joseph Lyons. cs. 2++<. .+..26-++-- 
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Affidavit of John €: Pennie. ee en ee 14s 
" * Prank T, Chapman .......5..... lav 
* William B. Henderson tat 1 : 
Patent to T. A. Maison, No. US) Ltt United 
; Defendants’ Brownel] Attica vit megs aa [ties SOL THY 
Defendants’ Exhibit Berliner Franklin risti 
tute Lecture... _ 2 
Defendants’ lexhilat British Piaitent. A. J) VMERIOAN (5 
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United States Circuit Court, 


BOL TIERS, DISTRICT OF NEW YORK. 


VVWEGrOwN ConAmorione ClO PANY. 
Complainant, 


Lyi Rpuity. 
NAPIONNE  GinaMornonk Coan 
wud: PkANK SRAMWAN, \ 
Defendants, 


Toor Drrespantrs : 


Taher notice, that on the bill of compliant anal the 
Wihevits of Andrew Devine, Edward D. Easton, Philip 
Mian, Ne. La Massie, Shelton T Coumerot, Arthur 
So Drew gael Arthur J. Hall, COpLes of which are 
hereawith served: upon vou, | shall move this Honorable 
Court at the Court Rooms of the Court, in the Boroneh 
ul Miarnhiattsnys, ‘itl riley, the Sth lay ot November, 
PSE oad Ohi Opening of the Court om sail dav, or 18 
moon therentter as counsel can be lieved, fora prelim 
Hy tapunetion On cliims 19, 20, 21, 22 and 2 of 
Potent No Sabvld, and for other reliet. 

Yours, &es, 
fiienano N. Dyin, 
Soliitor for Connpelitnanet. 

New Veork. November Ll, 1896, 


To nk Daerexpasre: 


Vie qoedel exhibits. referred to in the atliduvits of 
Nivdvow Dewane gol CL AL dL. Massie bey Lae Hispected 
Wo ooffee Now OP Nass Street, Borough of Mau. 
bospddions 

Ricnaimp No Dyan. 
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Bill of Complaint. 


[IN TRE UNITED STATES: CIRCE COURT 
For cae Sovruderen Disricr or New Yorr 
Bill of Complaint. 


To roe Hoxonane roe Jenges or tae Cinerr Corr 
of THe Usrren Sevres pou var Sovrnersx Dps- 
Tha? os Nt yak : 


he American Crveaprlicoprdicntig Conan if cor wit 
Tien clualy a SA cl autiel Sistitn Hinder the bows of the 
State of West Virginia, and having its principal oftiee 
at Washington City, i the Distiet of Columbia. lrines 
this its Jill of MO iestinal the National Grannw- 
phone Company, a corporation organized and existing 
under the laws of the State of New York. anil lise vinigy 
its pounvers posal polzaeres Of bisivess in New York City, 1 
sit State, wed Pink Serman, ielivieltially aad aes 
President of said company, satel Seatnan beine a resi 
(lent of Youkers, in the Stiute of New York. anual CLevtuage 
business inthe Cite of New York, and loth sard Na- 
Fonal Cammoploue Company gid Prank Seaman be 
Vhiee ithabitants of the sant Southern Disteret of New 


you kK. 


And theren pom vodr crater complains and says 


That Chichester A. Bell aml Summer Tarater, then 
of Washington aforesaid, were the origtvel, first and 
joint Invewtors of certain new and aseful iaiprovenents 
In recording whe reproduc: speceh and other sounds, 
Which improvements were wot known or ased by others 
it this countey before them invention thereat, and were 
Leet parterrital is} sdlesertbed ry FENN poring tered pruabvirestion 
Ly this ii) aLnn' fForcin COTTE bows Peppa thea bVenrtion 


thereoh, sd were jot an pulilie se Or oon sale tm the 


Cutted States for more than two vears prior to then 


application for a | 
Livsergy silonmcleredd. 


That thereafter t! 
Her Printer tuade a 
Commissioner of P; 
ental the United § 
thom and there fol 
Provisions ge reg! 
Stites i soeh cause 
tape, cbtter porenceweediy 
tron, DLaettops Lev tacnn 
of law, were issued 
terre CV bed] nivel sili 
Cinited States of Ay 
C00 vbere canned Siena 
bhi a oOllicers « 
S14, aed hited Mins 
leas Purtent lie ek 
Hel Summer Taintes 
Of seventeen Vous | 
a ITE Xclusive riclit 1 
Vention tlircterbienut 
berrtass thy reveel, gts Iss 
ent ors claly sarthes 


lo te prrencd need, will 


Vhat the said | 
orien, livst ound 
Hew gamed oasefil 
Peon cling wl rer] 
Vibrations. bot kan 
PONE. or patente 
Colton tu this oy ay 
reewernid penny Che resend, sey 


thie L typ tenl Silos fi 





TET COURT, 


EW York. 


(inecrr Courr 
SoOrTHERN Dis- 
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My, a2 corpora- 
the laws of the 
principal offee 
‘olmmbin, brings 

Naelonnl Gramo- 

“el and existing 

cork, and having 

w York City, m 

vidually and as 

it) bemne il resil- 

York, and doing 
id both said Na- 

‘aunk Seaman be- 
District of New 


is wee ith SiVS . 


er Tainter, then 
wieinal, first and 
uMimprovements 
nd other sounds, 
rused by others 
hereof, and were 
nitedl publication 

their invention 
yn sale in the 


i's prior to their 





Bill of Complaint. 3 


application for a patent therefor, and which bad not 
bean shsanloned. 


= 


That thereafter the said Chichester A. Bell and Stum- 
ber Tatnter made application in ce torm of bow to the 
Commissioner of Patents for the erin of Letters Pat- 
entool the United States for the said iuVveition, ane 
then and there fii complied pe ull we spects with the 
provisions side requirements of the laws of the United 
Stufes in such case tinde aud provicled| ‘ that therve- 
pon, due proceedings Lierdtvee basal a sine appelies- 
tien, Letters Patent of the United States. tn alae form 
af law, were issued and clelivered= to the sand Chichos- 
ler JA. Doedd sana yen en neen ‘Taanter Hi thie ne of tie 
United States of Amerien, under the sent of the Pateut 
Coie, sane siemed sel eountersivtedt respectively Ln 
the proper officers of the United States, number 541,- 
20H, and diated May 4th, PSSG; anc) tliat the sai Let- 
ters Patent «lid erat te the sated Chiehester A. Dell 
wel Sumer Tainter, thei lets scl sssteus, fora term 
Mb seventeon years frome the said 4th day of Maw. PSS, 
the ovelisive richt to make, use aod vend the sail tm 
wenithosy thrcugeheoiat the United States aud the Terr 
tories Thereof, as ly referenee to the said Letters Pat 
eitoon a daly authenticated copy thereot, here in Court 


tee produced, will tore fully and at large Appear. 


Vhat the said) Stioner “Paiter was further the 
ermal, first ated sole inventor of a certain 
hewoatd ousefil improvement in apparatus for 
heeordiige ar reprogdwerie  sottils or soto nants 
Vileations, not hnowo or used by others in this 
ronnie or patented or deseribed tn aniy petted pabli- 
Cation in this ory foroign country, prior to his in- 
tyvention thereof, and net im public use or on saben 


thie Vo rittewl Studles foo bideoyae tlisen lwo Lorles prior ii hits 
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4 Baill of Complaint, 


ep ection feor Letters Patent this refoy, anya! which bine 


lief levy tbandoned bo the pruatilie 


T hist (oth t lye tl cla of ly ceunbner. [Sc scl Site 
‘Tainter bistele aepopeliceat ion i) oh fori iif lit\s ce thie 


Comimissivner af Patent for the erant of Letters Pat- 
Mntof the Coited Stiutes for tlie ssid invention, mand 
t| ieny rite Sites Folly COMMUTE ‘| itt oth ope ay] TSS with thie 
i quinements gel | POVISLONS vit t hiv: twa col thee Linits cl 
Stites in suel) case gmde aod provtelodl : Ghat oboe pro- 
ceodings apon said appliention beine tea pene the dth 
cbse af Mary, ISS. Latters Latent of the | ited States, 
In due form of law. were isstied amd delivered ta satel 
Sumner Traroter, tu the nine of the Uaited states, ciel 
numnberal GALYSS, ranting to said) Sunes Tainter, 
hits lieirs toi ssh 7. fir! thie term: wf ~eVenteoay Vierkls 
from the sod 4th Las vt Mity, ISS6, the full and ex- 
chisive iced lectnake, Hse aud vend the said WiVveUtion 
thiromeheut the United States and) the “Territories 
Lhieywrod, iis lny hohner fe mie Letters Peeternt, or i 
duty aathenticated copy thereof here in Court to he 
produced, will arove fully appre. 


Phiat tho (el (loerles Stones Tinteits Wiis, Partbpes 
tlie petal, ltrst sith sole (vento, wl a cCertary mow 
idyll sell Tae weil ot APY) eO Tits fav recover 
stbnal repraduesie >) tere ell rge | cotlian souls jive Knows 
iL lisenl by oblwrs in Liiis COMMITY , ih) patente! or ale- 
seribnd fin sun printed! publication du this or ALN 
Jeryarturny CPU y boerfanetes lis Wivesitions thr etcol, ceri Lyeot vey 
prritolies Tete) ae ee iN thie Citted Stratis for Lore 
Laven Two Masks rho ta lis sp plrentiony teay’ Letters Pat- 
arti therefor. sttged Wiebe dy beseech theet Dnaeenqy rilocerielernpenel to the 


protic, 


Vihat on 
vottenr Ds 
Meo lve Chin 
Pivtesnt of t 
tlivety suepel th 
Peep uetrestians Vi 
Mates tas 

Theat they 
santa iepepelbers 
Hy idine Porrany 
tel Chile 
visttes of Ay 
ibid sfeegpen| 
thie Uoraptoed 
comer YT. 
Veitiiter, bits 
Tacerny veurs fi 
Pll saved age 
Mavenitions th 
ovary a tim La 
ily qithen 


poreredineeul, yy 


Vhoat the 
siitel Letters 
ined Suir ney 
sstrmiineny Pog 
CoOnjotnt isd 


‘“Hpparakus fe 
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and which bad 


385, said Sumner 
i of law to the 
of Letters Pat- 
il invention, and 
asprets with the 
vs of the United 
1; that due pro- 
iad upon the 4th 
ie United States, 
eFyered to said 
— 
nited States, and 
Sumner Tatnter, 
seventeen years 
the full and ex- 
ie said invention 
he Territories 
ers Patent, or a 
in Court to be 


— 

iter was, further, 
of u certain new 
is for recording 
unds not known 
satenterl or de- 
— . 

in this or any 
hereof, and vot in 
| States for more 
n for Letters Pat- 
abandoned to the 
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Bill of Complaint Fy) 


That on the 7th day of July, 1887, said Charles 
Sumner Tainter nade application in due form of law 
lo the Commissioner of Patents for a grant of Letters 
Patent of the United States for said invention, and 
then and there fully complied in all) respects with the 
equtrements and provisions of the laws of the United 
Stites tm such case nace ana pera ichecd, 

That thereupon, due proceedings being had upon 
wild application, Letters Patent of the United States, 
Hiolue form of law, were issuecl and delivered to the 
hud Chavles Stunner Tainter in the name of the United 
States of America, under the seal of the Patent OMce, 
rine ~iened ric countersigned by the proper officers of 
the United States, numbered 375.570, and dated De- 
veomber 27, 1S87, ermnting to sant Charles Sumner 
lniuter, his heirs or assiens, for the term of seven- 
loon vears from said 27th day of December, ISS7, the 
fall and exclusive right to make, use and vend the said 
DeVere bend throuchont the United States and Territories 
theron, us |y reference to siaid Letters Patent, or a 
uly uthentrented COPY thereof bere tin Court te be 
praduced, will more fully and at large appear. 


7 
Vit tlie Mventrous or Improvements rleseribed iL 


“uid Letters Patent No. 841,214 to Chichester A. Bell 
Hol Samner Painter, and Nos. 347.288 and 875,579) to 


Sumner Painter were designed for mick are capable of 


mormpoutl Wear, nol are used conjpomtly by defendants tn 


Wppevatis for recording speeeh and other sounds. 
s. 


that on the 
(‘luehester A. 


instrimment ony 


further slows 
March, JSST, said 
[he] nine mina r Taanter, lyy ‘LI 


Vi |. ee 8 Siw anesh 


min dann is] 


het ties, Laks shened and celivered, sail recorded 


mothe United States Patent Ofliee the 22d diay of Sep- 
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6 Bill of Complaint. 


tember, 1887, did give, grant aud convey to the Volta 
Graphophone Company, a corporation organized and 
existing under the liuws of the State of Virginia, its 
successors and assigns, the entire right, title and inter- 
est in and to said Letters Patent No. 341,214, granted 
to them as aforesaid, and in and to the invention 
secured thereby, as by reference to said instrument, or 
a duly authenticated copy thereof, here mi Court to be 
produced, will more fully and at large appear, 


That on the 29th day of Mareh, [S87, said Sumner 
‘Painter, by an instrument im writing, duly signed and 
delivered and recorded im the United States Patent 
Office the 5th day of April, ISS87, did) give, grant, as- 
sign and convey to the said Volta Graphophone Com- 
pany, its successors and assivus, the entire right, title 
wud interest in and to said Letters Patent No. 541,288, 
eprauted to him as aforesaid, and niand to the Inven- 
tion secured thereby, as by reference to said instra- 
ment, ora duly authenticated copy thereof, here in 
Court to be produced, will more fully and at large ap- 
pear, 


10, 


That on the dist day of January, 1888, said Charles 
Sumner Tainter, by an instrument in writing duly 
siened aud delivered, and recorded in the United 
States Patent Office the 21st dav of February, 1888, 
did vive, grant, assign and convey to the said Volta 
Graphophoue Company, its successors and assigns, the 
entire right, tithe and interest in and to said Letters 
Patent No. 51,0089, vranted to dim as nforesnid, ana 
in and to the invention secured thereby, as by refer- 
ence to said tnstruament, or a uly mithenticated copy 
thereo!, here in Court to be produced, will more fully 
and at large appernr. 


— =—_- = 
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That on the 24th 
Volta Cirnphophone 
Writings, duly signe 
corded in the Unites 
Of January, T8035, dic 
your orntor, its snec 
fitler dime) interest to 
Ne odLYSs and No. 
lions secured thereb 
lieu, org iluly wut) 


(oonrh to be prockice 


q 


piareat 


That your orator 1, 
Wha HSS Te Ebene last 4 
Of the Commission of 
of, web ts now. the ss 
stl Petters: Patent a 
L lisse : sivcl has lee 
these chefonelaméts cane 
Vliet, to the exelusive 
prividecess sure ds ents 
Hel mdvantaces of th 
ments, sal to sue for 
Hs own tiene all clain 
ties Cherool, 


Vol Vvour orator Fut 
bivnaves sims of MLOney ! 
Mliodiee the same 
ofevent commercial v 
veesek pucblic iferest | 
tlds chemin create 
ATM an Pa woh or t 


beegnnned your orator Is I 


ulm. 


| convey to the Volta 
ration organized and 
state of Virginia, its 
» right, title and inter- 

No. 311,214, granted 
2nd to the invention 
to said instrument, or 
f, here in Court to be 


large appear. 
— 


1, 1887, said Sumner 
ting, duly signed and 
United States Patent 
, thd give, grant, as- 
a Graphophone Com- 
the entire right, title 
rs Patent No. 341,288, 
in and to the inven- 
rpce to said instru- 
copy thereof, here in 
fully and at large ap- 


ry 1888, said Charles 
ment in writing duly 
orded in the United 
av of February, 1888, 
‘ey to the said Volta 
es ors and assigns, the 
1 and to said Letters 
‘im as aforesaid, and 
thereby, as by refer- 
‘y authenticated copy 
uced, will more fully 
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Bill of Complaint. 


LY) 


That on the 2ith day of January, 1893, the said The 
Volta Graphophone Company, by an instrument in 
writing, duly sieed, sealed nnd delivered, and re- 
corded an the United States Patent Office the 25th dav 
uf Jnuuary, 1893, did give, grant, assign and convey to 
bom orator, its successors and assigns, the entire right, 
titly and interest to said Letters Patent No. 841,214, 
Nee SELY@SS and No, $75,979, and in and to the imven- 
tote wecrred thereby, as by reference to said instru- 
teat, ore alauly authenticated copy thereof, here in 
fot te be produced, will more fully and at large ap- 
per, 


1%. 


That vour orator has been, ever, since the date of 
the axsipoment last mentioned, aud was, at the time 
Wf the commission of the acts hereinafter complained 
Of, and is now. the sole and exclusive owner of the 
tail Letters Patent and of all claims for infringement 
Uieroof, and has been, and is, save for the dvuings- of 
tiene defendants and others acting in concert with 
Hien, inthe exclusive possession of said rights and 
prvilevea, and is entitled to the exclusive use, beuetits 
mol ndvantaves of the said inventions and improve- 
rentiy nnd to sue for and recover to its own nse and in 
Hew nme all claims for the infringement or yviola- 
teow thereof 


Ls. 


Ved sour onadtor farther shows that it has expended 
lative sinus Of money in practicing said) invention and 
Witiodwede (he sim ite public use, and the same is 
mf reat commereial value and practical utility ; that a 
great public interest lins been manifested therein, and 
a tare denuned created for apparatus constructed in 
secovdanen with or embodying the same, which de- 


and yourortoris ready and able to supply ; that 
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8 Bill of Complaint. 


the public, generally, in all parts of the United States, 
have recognized and acquiesced in the facts that the 
said Bell and Tainter were the first and original 
inventors of the said inventions, and that the patents 
above named are good and valid patents, and that 
the public have also acknowledged the claims of your 
orator to the exclusive right to said inventions 
under said patents, and that, but for the infringements 
and wrongs hereinafter complained of, vour orator 
would now be in the peaceful possession and enjoy- 
ment of the said Letters Patent and inventions and of 
the income derivable therefrom, 


14. 


Your orator further shows that on the Sth day of 
October, 1896, it filed its bill of complaint in this 
Court against Loring L. Leeds and others for infringe- 
ment of Patent No. 341,214 here in suit by the manu- 
facture, sale aud use of a machme known as the 
* Metaphone;~ that said defendauts duly appeared 
and answered ; that replication was filed, proofs taken, 
and the cause was brought on before the Hon. Nari- 
ANIAL SHIPMAN, Circuit Judeve; that on or about the 
fourth day of August, 1805, a deeree was duly entered 
establishing the validity of said Letters Patent (par- 
ticularly as to claims 19, 20, 21, 22, 23 and 24) and 
the title of your orator therein, the fact of the infringe- 
ment thereof by the said defendants therein, and award- 
ing a perpetual injunction ; which said decree now re- 
mains in full force and effect, as by duly authenticated 
copy thereof, here in Court to be produced, will more 
fully and at large appear; that a writ of injunction in 
accordance with said decree duly issued against said 
defendants, was served and now remains in full foree 
and effect. 


Lo. 


And your orator further shows, upon information 
and belief, that the defendants The Medtiowel Graimo- 


phone ( Ome pany 
eoteerh with thy 
Krant of said 
hy your ortor 
reel faovth, watt 
New York ihaye 
wronelatly sun 
re pure yor 
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loss and injury, | 
whit pes Deering ley 
wohl ofl eaw wise 
Hiilaw del otis 
further shows th: 
three, haves dlorive 
Wh) receivinge, pre 
hil wets, bat te ow 
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Ail vour orator 
Klint (he nonnufaet 
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phowe Company and Frank Seaman, and others acting in 
foe with them. well knowing the premises since the 
vrantof wail Letters Patent and since the acquiring 
hy vers crater of its title thereto, as hereinbefore 
st ferth, within the said Southern District of 
Wee Vork and elsewhere in the United States, 
wresmfaliy nine tnliwfully and with the intent 


Oy itiine Com orator and — to 


deprive it of 


eye pint from said imventions, 


resultina 
eh profits otherwise would aeerne te it from the 


pehevlits “ 


te | 


Petre of ead imvention, and without the license or 
Festool your orator, have both jointly and sever- 
os mde, used and vended sound records and 
eeeatin fo recording and reproducing speech and 
Ot seimeds, substaitially as described in said Letters 
Patent Ne St Z1A, BAL 288 and 375,579, and that 
they till coutinne so to do, and are threatening to con- 
Be the aforesaid unlawful aets to a still larger 
Ostaut wll iy ‘helhiance of the rights seciredl to your 
water as aforesaid, and to its ereat and irreparable 
Piscom nad vg wey, by which your orator has been and 
mtr em decgiys deprived of vrent gums and profits that it 
volt otherwise have obtained but for the aforesaid 
Miowtol dows of the defendant; and your orator 
twrtler khows that the said defendants, and each of 
Hist, tuve slerived and received, ait still are deriving 
BOP Pees vent eains and protits from such unlaw- 


Nilivte latte what extent, your orator is ignorant 


meee el vet forth, and, therefore, it prays a dis- 


Mery Chega, 
1b. 


Aid vour orator further shows unto your Honors 
hat the ninnufweture. use and sale hy the site clefernd- 
mike of Konmel-reeords and upparatus for recording and 
Peper ie sot enbodying, employing or contain- 
tye the inventions set forth in said Letters Patent Nos. 


‘i ie ‘ , , Pay oe ee . 7 ; 
SALT, SUL SS and $75,579, and their preparation tor 
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10 Bill of Complaint. 


continuing, and their avowed determination to con- 
trnue, the same and other aforesaid unlawful aets, in 
disregard and defiance of the rights of yvour orator, 
have the effect to, and do, encourage and induce others 
to venture to infringe said Letters Patent, 


i 


And vour orator further shows, upon information 
amd belief, that your orator and all persons making 
under the authority of vour orator apparatus for 
recording and reproducing sounds and sound-records, 
employing, embodying wid) operating or made in 
accordance with the inventions described and claimed 
in the Letters Patent aforesaid, have given notice to 
the public that the same are patented, and have 
affixed thereto the word “ patented,” together with the 
day and year the said patents respectively were 
eranted ; and your orator further shows that the said 
defendants were duly notified of their infringement 
here complained of, but refused to desist therefrom 
and still continue so to do. 


And your orator therefore prays as follows : 


lL. That the said defendants, and cach of them, be 
required by a decree of this Honorable Court to 
account for and pay over to your orator such gains and 
profits as have accrued or arisen, or been earned or 
received by the sid defendants, and each of them, and 
all such gains and profits as would have accrued to 
your orator hut for the unlawful doings of said de- 
fendants, and all dainages your orator has sustained 
thereby ; and 


2. That the defendants and each of them may be 
compelled, by the order of this Honorable Court, to 
deliver up to the judicial eustody for destruction, in 
manner to be provided for in said order, all infringing 
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upparatus and sound records, in the - possession of, or 
under the control of, said defendants and each of them. 


4. That the defendants, and each of them, their 
assoclites, attorneys, servants, clerks, agents and 
workmen, may be perpetually enjoined and restrained, 
by a writ of injunction issuing out of and under 
the seal of this Honorable Court, from directly or 
indirectly making or causing to be made, using or 
enusine to be used. selling or causing to be sold, any 
machine or apparatus or sound recor, embodying or 
coustructed or operating in accordance with the inven- 
tons or improvements set forth in the Letters Patent 
Wforesaid, or either of them : 


4. That your Honors will grant anto your orator a 
preliminary injunetion, issuing ont of and under the 
seal of this Honorable Court, enjoining and restrain- 
Hi the said defendants, and each of them, their asso- 
chites, servants, clerks, agents and workmen, to the 
kaine purport, tenor and effect as hereinbefore prayed 
for with regard to said perpetual injunction ; and 


» That these defendants be decree to pay the costs 
of this suit; and 


6. That your orator may have such other and further 
relief as the equity of the ease may require. 


To the end, therefore, that the defendants may, if 
they can, show why your orator should not have the 
relief hereby prayed, and may full, true and direct an- 
Awer nike —but not under oath, answer under oath 
boing expressly waived—according to the best and 
ttihost of their knowledge, information, remembrance 
and belief, to the several matters hereinbefore averred 
and set forth, as fully and particularly as if the same were 
repented, paragraph by paragraph, and said defendants 
thereto severally and specifically interrogated, may it 
lease your Honors to grant your orator a writ of 
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45 rere Ss Ss re 
subpoena ad respoudendiana, issuing out of and under the 

eal ikki . Venauad aR ane n IN THE CIR 

seal of this Honorable Court, directed to said defend- p 1 Wty 


ants The National Gramophone Company and Frank 

Seaman, and each of them, commanding them to ap- 

pear and make answer to this bill of complaint, and to Mor THK - 
perform and abide ly such order and decree herein as 

to this Court may seem just. 


And your orator will ever pray. AMERICAN | 
AMERICAN GRAPHOPHONE Co., 
46 [Suan or A. G. Co. | by E. D. Easton, 
President. 


Tris NATIONA 
Ricup. N. Dyn, 


Solicitor for Complainant. 
Ricup. N. Dyin, 
S. O. IcpMOoNDS, 


Affida 
Of Connsel. 
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47 Preside in Dy 
Srare or New York.) | I wind one oft 
County of New York, § sia 1 was the first p 
any practient ass 
ive Kpwarp D. Masrox, being duly sworn, deposes and une fo whieh Dr 
is SiLVS that he is president of the Aimeriean Grapho- Inve in the Ul S. 
rat phone Company, named as complainant in the forego- wis nb that time 
eon ny bill; that he has read the same and knows the Irom that tim 
oe contents thereof, and that the same is true of his own imferest mm the « 
ae know ledge, save of the matters therein stated to be ntl have followe 
Bo 48 alleged upon information and belief, and that as to Lo daneves fatrilinriz 
ey those matters he beheves it to be true ; and that the that live heen p 
“sf seal affixed to sail bill is the corporate seal of said hy uke nnd expe 
aif complainant, aud was by him affixed to the nll by au- Toasty Pn idiver 
y thority of said corporation. hnown as the ‘* ¢ 
eri Evisua K. Camp, tainted with M 
F | SEAL. | Notary Public, imventor, Mr. J 
N.Y. Gos (he iden, publish 
Veveube tins pocunraine 
fli nnd then et 
ttiention, tharos 

ty 4 yh Raymond R. Wile 





NOSCAarc 





ibrary 


4 me ya al ee ee 
Oe a, ne a ee . 











/ 
. 
| 
| 
| L | 
i 








r 
= a oe ~ —. saa a wee 5 ae Se pti nell 
= ss oe, ap ce be = rot 
aes aS TEP ee de 
Andrew Devine. >: A haan tesa 
Ba wore eat pe 
49 % > ; cere es c = 
> ff “eo 2 
IN THE CIRCUIT COURT OF THE UNITED ; ae ere 
STATES Sor Aj ae og 
: cased 
For THE SoUTHERN District oF NEw York. ae ese? 
Se eT ; ae 
AMERICAN GuLAPHOPHONE Co, | : =, 
| “s 
Wi : 50 a 
In Equity. | are 
THE NatTronat. GRAMOPHONE Co. €! 
Ef AL. | % 
Affidavit of Andrew Devine. ~ 
County anp Stare or New York, ss.: * 
Anxnprew Devine, being duly sworn, says: , . “| 
I reside in Brooklyn, N. Y. dt = E = 
I was one of the first users of the Graphophone, and | fg 
I was the first persou to apply a talking machine te ; 4g 
any practival use. This was in the vear 1885, and the Tees 
use to which I refer was the transeription of proceed- - ° : e 
ings in the U. S. House of Representatives, of wlich ! 5 re 
was at that time «an official reporter. Pi 
a = % . oF 
From that time to the present I have taken a deep oe 
interest In the development of the talking macliine, ee 
anil have followed closely every step of its progress. 2s 
I have familiarized myself with all types of machines 2 See 
that have been produced, testing their relative merits aes. 
by nse and experiment, . Fie mig gn pee 
I am familiar with the development of the tachine 7 + er Se se 
' = — er Silt oa 
known as the “Gramophone,” and sin personally ac- ; 63 tL oe 
. . 3 7 7 . Se, Esa 
quainted with Mr. Emile Berliner, of Waslington, the oats eS 
inventor. Mr. Berliner’s efforts to reduce to practice “aes SEES 
the idea, published by Chas. Cros, of Paris, 1S73, of ere 
making permaneut souud-reecords by tracing in a fatty Se. S 
film and then etching in metal, have attracted much 
attention, throuzh the published writings of Mr. 
z 
alae 
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- Berliner, and by reason of his reputation as a man of 
4 science. For many years the result of those efforts 
gave no promise of industrial resalts, inasmneh as the N ; 
reproduced sounds bore but a remote and uneonih 
resemblance to the originals. His work was therefore 
regarded generally as of scientific titerest merely, and 
not as having any practical bearing 
Within the past year. however, the system lias been 
— Inproved to sueh ai extent that. for certain kinds of 
54 sounds, it serves fer purposes of cutertainment. A 
machine oof thi a8 Is row | Pirlo tyre, OLE eH nae 
3 “ Complamant’s Exhibit Defendants’ Machine. Tt les 
the parts comiuon te all tulking-tisehines hiduelv, a 
retatiuy, tablet-boller, a moter for rotating it, a re- 
producing Haphragiy and stylus. and ao seanud-couver- 
ing tabe. Tts prominent operative feature is the 
: . ‘ support or arm which carries the reproducer, and the 
— essential characteiistic of this feature is thet the \ 
| WM, ey sappert is loosely mounted on a universal : 
aS 7 89 jwint, so that it rests by gaavity on the tablet. and- is 
’ adjustable side-wise ard capable of leing freely unided 
by the sonmd-groove. Tu this respect it is sivilar te ” 
the Graploplone Lied er hodies the ne flonting © avy 
“gravity ” oy © freely-imounted ” reprodneer, which is 
sas ony of the most aaportunt features of the Geaphophoue, 
7 wd has proved te be indispensable to a practical 
talking-tmachine. In the details of its coustrnction 
. the reproducer-support of the Gratuoplone is pree- 
= tically identical with the defendauts’ device (known us 
3 56 the Metaphone,” or “ Echophoue") in cdavertenn 
Grraphopleme Company vs. Leeds and Baldirin, ivwlich 











Bea i fal decree was eutered inthis Court in August. 
- eS ISYS. In beth these devices the reproducer is carried 
os ‘i ; ; -e 
¢ ei on the end of a lony pivoted arm. resting by gravity on j 
; & ae the tablet, aud capable of swinging on its pivot across 
| = + a the entire face of the tablet, the eroove in the latter 
] ar z P , 
} - - etiecting the feed of the reproducer. . 
| 3 oF . T am familiar with the machines and records sold or | 
| ~ oo ‘ offered for sale by the defendants at their place of © . 
eo x ) = business, on Broadway and 17th Streets, in this City. | 
Pe 
be Sa * 
. . r _ > ee a - 
+ Boao: : = i 
a =o i-@e™ = 1 zm 
: Eder Ol, SR, e 3 ser ; a So ee ee a ne anes 
— 
es, sa . 
= ore Raymond R. Wile 
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and described in their circulars and advertisements. ; i <e 
A mavhine now before me and marked “ Complainants’ ee” een Tear 
Exhibit Defendants’ Machine,” with the title of this eae 
cause, is one of said machines, and a record marked By a 
“Complainants Exhibit Defendants’ Record” is one Ee ESS ate 
of said records. = 24 SR Ras 
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Subscribed wud sworn to he- } (pete ge 
fore me, a notary public, , 58 ey 
this Ninth day of Novem- ; ri i 
ber, 159s. J iti 

EnisHa Wk. Came, 
| SEAL. | Notary Public. 
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¥ 16 E. D. Easton. 
__ Sar eee 
fa CIRCUIT COURT OF THE UNITED STATES, 


t 


Sovcruern Disteicr or New York. 


spencers eaaeeay , 
? eee AMERICAN GRAPHOPHONE COMPANY 
vs. In Equity. 


62 
NATIONAL GRAMOPHONE Co. ET At. | 


am a eee 


+ ee: ie eS SS SS 


3 STATE OF New York,? _. 
oe, County of New Vork, °°" 


be 


( 


Affidavit of Edward D. Easton. 


( 


f 
AES SA Ry RR OCS POS Pg Eg Ls: ly army pape 
ate ‘ gh} \ ee rita 
i ) 


Epwarp D. Easton, being duly sworn, deposes and 
63 says: 


c 


SEF Ty pee Tine ee Tt at 


ae Tam of lawful age, and reside at Arcola, Bergen 
County, New Jersey. I am now, aid have been for the 
past five or six years, President aud General Manager 


4 
ee ee 
i 


w ‘ of the Amerivan Graphophone Company, complainant | 
herein. 
ree ‘ I have been actively engaged in the talking-machine 
2 Fh business ever sinve the beginning thereof, and aim 
Se 779 P thoroughly familiar with the history and development Qa 
aes: 3 of that business in all its details. 
Si ee. 4 The complainant company has expended very large 
arenes sums of money in making Cirapheoplones and supplies 
we : favorably known to the public in the United States 
oh eee | : and in foreign countries, by tmuatntaintug offices aud os 
a age sulesrooms in the priucipal cities, by extensive adver- : 
| a Eee tising, and by the efforts of a large nmuaber of traveling 
| “F. ie avents. As a result the name * Graphophone” is 
+f ~~ widely and favorabiy known, The Company has also i , et 
, * ; i invested and expended large sums of inoney in defend- 
e ing its rights and franchises against infringers, 


I have been at all times fuuiliar with the deveiop- 
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E. D. Easton. "Ty Bee Snes e a Ee canes 
: fe ee 
aan BEAT Beg 
ment of the talking-machine known as the ‘“‘ Gramo- es ts ive 
phone.” This machine was regarded by practical men oo. Se i 
as purely an experiment, and it had, until recently, no ; , - nae ae 
commercial standing whatever. Itis only within the Se ee : 
last year or two that certain improvements in detail qi oT RS eee 
_have rendered this machine salable, and within that : eS 
period the sale of these Instru:ments has been actively oe tee 
pushed by the usual methods. ‘ E.; 
T have lately become aware that the presence upon : = 
the market of an apparatus for reproduciug sounds, 66 i = | 
whose principal operative element Is au infringement = \ 
of the patents of complainaut, and which is sold under sea 
# name so closely resembling the name “ Grapho- ee 
phone” as easily to contuse and mislead the ordiuary *s 
purchaser, isa cagse of loss and injury to the coim- = 7 
plait. ea 
Lam informed aud believe that the National Gramo- . *: 
phone Company, one of the defendants herein, is en- ; 
euged solely tn seiiimy and distributing gramophoues Ss 
and gramophone supplies, which are manufactured 67 zl 
elsewhere, aud large quantities of which are distributed = 
outsile of the jurisdiction of this Cort; that the - : 
profits derived from this business are immediately dis- yl 
tributed in the form of dividends; and tbat the sail 2 oe 
Company bas no plant or other tangible assets. The : rE aaa 
active man in the business is Mr. Frauk Seaman, the : i 
co-defendant, who is the sole sales-avent of the manu- + ates ‘ 
facturing or parent company, and who conducts his str aoe ae 
business throngh the National Gramophone Company. ce ais ae 
= 68 * 
- ‘  Epwarp D. Easroy. Stet se oie S 
Sworn to and subserthed be- i cee tear ay <5 ) 
fore me this 9th day of > See 
November, 1898. ? ; 
af Exisua K. Cann, 
[ses] ~ Notary Public, 
WN, -XGo. 
aa z* 
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18 Philip Mauro. 
69 OR rer orice pester tetera & 
IN THE UNITED STATES CIRCUIT COMRT, 
For tHe Sovrners Disrnrcr or New York. ; 
AMERICAN GraprHopHoxr Co. 
‘ Bo 
In Equity. 
70 THE NATIONAL GraMorHoxe Co. 
ET AL. | 
| | 
Affidavit of Philip Mauro. 


Ciry aNnp County oF New York, ss.: 


Pattie Macro, being duly sworn, says: . 
Treside in Washington D. C., and am general coun- 
71 sel of the complainant herein. - 
Prior to 1895 the efforts that had been made to in- ~ 
troduce talking machines inte practical use had proved 
unsuccessful as business ventures, and the era of com- | 


year. From that time to the preseut the patents here 
in sult have been continuously involved in strenuons | = 
and active litigation. In February. 1893, suits were : 
begun under these patents against the Edison Phono- Q 
graph interests, which suits, after testimony «amouunt- 


mercial suecess with the complainant dates from that 


2 ing to about 800 printed pages had been taken and * 
after argument on final hearing, were terminated in 
December, 1896, by a conseut decree sustaining the 2 
patents. el 
Tu January, 1896, suit was begun in Chicago against 4} 
y¥ E. H. Aimet for the mauufacture of a type of repro- 3 | 
ducing machine which has been kuown as the “ Meta- : 
phone ” or “ Eehophone.” This suit directly invelved 3 | 
the particular claims of Patent No. 541.214 of which ; | 
infringement is charged herein. This suit weat to final = : 
henring on a short record in which affidavits were used : | 
e | | 
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in lieu of depositions, and a tinal decree in favor of 
complainant was entered May 4, 1896, which, after re- 
hearing, was confirmed and male absolute on January 
4, 1897. 

Meanwhile, the exploitation of tle Metaphone or 
Echophone was undertaken by L. L. Leeds aud Leroy 
W. Baldwin in New York City, and in October, 1896, 
suit was begun ayainst these individuals in this Court, 
and appleation was made for a preliminary hujanction. 
This was denied by the Conrt upon a showing that the 
prior art lid uot been exhaustively considered by the 
Cowrt in Clicago, and that munch new evidence would 
be produced, This suit was activeiy pressed by com- 
plainant, 2 record of nearly seven hundred pages was 
innde up, aud the case came for final heanwy before 
Judge SHipmMan in May, 1595. On August 4, 1898, the 
final decree sustuinipy (amone others) the clanms of 
Patent No. 541.214, herve sued on (namely claias 1%, 
20, 21, 22 and 23), was entered. 

Puitir Matro. 
Sworn to and subscribed be- " 
fore me this ninth day of 
November, 1808. ¢ 
Exuisua K. Camp, 


(SEAL. | Notary Public, 
N. ¥. Oo. 
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20 Judge Shipman’s Letter. 
ae”. «+ @- ton w— “3  s CG 


| Hartronp, June 30, 18s. 
To THE Counseh iN AMERICAN CrRAPHOPHONE Co. VY. 
Lreps & BacpwIiy: 

GeN?TLemeN—I have filed with the Clerk of the Court 
au interlocutory decree. TI have not inserted the uname 
of a Master for the aceounuting, but prefer thant you 
should agree upon a Master. Th rou do not aviee, 1 
will fill the blank. 

In regard te the necessity or propriety of conipell- 
ing a disclaimer of claim: 57 and 38, there is, in. ms 
opinion, vo eall for a disclaimer. The improvements 
described in these claims were new; the patentess | 
invented them were the tirvst and original investors, 
but the improvements were wot patentable. The 
statute in regard to u disclumer was intended to relate : 
to u different class of clefective claims. 

Tu regard to costs. Clatius 37 and 68 were fer very 
minor things. They occupied a small place in the > & 
79 «reeord and in the arguimeut. It wounid uot be just to 

refuse costs when the substantial claims had been cde- | 
clared valid, because two littl: ones were cousidered 


on ae i oF 


not patentable. 

Inasmuch as those claims were in the record, I 
think it proper to state their invalidity in the decree, on 
though it is an Inturlocutory one. | 

Will My. Mauro kindly seid this letter, when read, 
to Mr. Parker Smith ? re] 

Yours truly, | 
N. SHIPMAN. 
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Decree vs. Leeds et a. 2 Pi pe ees. | 

ae ase eee 

| 81 Dh ciety wont ame As 

At a Stated Term of the United States * pee 

Cireuit Court for the Southern Dis- =i 2.58 

: - 1 4 ~~. ~s 

trict of New York, in the Second 3 oe 

Cireuit, held at the United States : <3 

Court Rooms, in the City of New = oe 

York, Borouch of Manhattan, on the ow es 

30th day of June. 18S, Se 

Present —Honx. NarHaNIEL Sarpman, Circuit Judge. 3 ae 

2 ad 

Se ee ne ee ee ee 32 = A 

AMERICAN GRAPHOPTONE Company ty 

| : 

vs, 7 a 

In Equity. 
Lonmc L. Lreps and Leroy W. - 
Bavpwiy. | 
Tis cause came on to be heard on the 25th dav of 
April, 1S, upon pleadings ancl proofs, liek WAS argued 53 7 
by Philip Mauro, Esq., for Complainant, and by = = ; 
William Houston Kenyon, Esq., aud A. Parker-Smith. 
Esq., for Defendants, and the pleadinus aud proofs, as ; 
well as the briefs of counsel, having been fully consid- - : E 
ered, and the Court being fully advised in the prem- ; %: r 
ines, it is hereby ordered, adjudged and decreed as | 
follows : 

That the complainant American Graphophone Com- i? - : 
puny, a corporation organized under the laws of West (aU eI 5 3 | 

Virginia, is the sole and exclusive owner otf letters 84 qe AS 

patent No. 341,214, bearing date of the 4th day of 3 

May, 1886, and being for new and useful nnprovemeuts oe eS 

in recordiug and reproducing speech aud other sounds, se een 

and apparatus therefor, as set forth in the bill of con- ; CS re 

plaint, aud that said letters patent are valid so far as Fe Sc Si 

claims 19, 20, 21, 22. 28 and 24 are concerned. = +E ee 

That defendants Loriag L. Leeds and Leroy W. <a 

Baldwin have infringed said letters patent, and partic- a Ae 

ularly the alove-specitied claims thereof, lv the manu- et nn 8 

facture, use und sale of machines adapted to reproduce m4 
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fi. clerks, employees, servants and workmen, and exch and 
fs every of them, be, and they are hereby, enjoined for 
{3 = +7 86 the remainder of the tern cf said letters patent from 
dl tenes. making, using or selling. and from causing to be marie, 
f : used or sold, any talking machines, or appliances or 
Ue <3 part or parts thereof, so containing or eubodyiug the 
i: : said inveation, aud that the complainant recover froim 
Fe " se the defendants as well the damages sustained in aml 
fi. * 34 by reason of said infringements as the profits, amounts 
if y | and savings made and realized by the defendants 
te a thereby, together with the costs herein to be tuxed, 
a i and that the cause be referred to Joan A. SHTELDs, a 
Pc = ioe 87 Standing Master of this Court, by consent of counsel 
ag : for the respective parties, to take, state and report the 
et 5 account of damages and protits under and in aceord- 
BS: ae ance with this decree. 

fi. By It is further adjudged that, because the improve- 
bo. ~ ments specified in claims 37 and 3S of said patent do 
u ae . not possess the element of patentable invention, said 
. a | claims are invalid. 

= = N. SHIPMAN, - 
Pr as Cireuit Judge. 
Eee Se | 88 | 

fF: Seon, rEnporsep:} Cireuit Court of the U. S., So. Dist. of 
Be es New York. American Graphophone Co. vs. Leeds «& 
ie oe. om Baldwin. Decree. Anthony Pollok, Philip Mauro, 
ae Counsel for Complainant. Lee & Lee, Solicitors for 
a Complainant. U.S. Cireunit Court, Filed Jul. 1, 1808, 
John A. Shields, Clerk. 

F “< oT We 7 A copy of the original decree, and letter of Hon. 
E % NATHANIEL SHIPMAN annexed thereto, on file. 

Gi Jounx A. SHIELDs, 

{ Se ee [Seat.] * Clerk. 
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sounds from a grooved tablet or other body having a 
: sound record formed therein substantially as deseribed 
4 in said letters patent, said machines being identified as 
“Complainant's Exhibit Defendants’ Machine.” 


a It is further ordered, adjudged and deereed that the 


defendants Lormg L. Leeds and Leroy W. Baliwis, 
their and each of their attorneys, trustees, agents, 


oe 


=~ 2 a Soa os Se 


. 2 eee 
. 
= ee a 


Raymond R. Wile 
Research Library 


ee 





# fee 7 Ls 
ss SS ee So on 


C. A. L. Massie ate 23 3 





CIRCUIT COURT OF THE UNITED STATES, 


SOUTHERN District oF New York. 


SS 


AMERICAN (FRAPHOPHONE COMPANY 


vs. In Equity. 


NATIONAL GRAMOPHONE Co. ET AL. | 


———— 


SSS 


Affidavit of C. A. L. Massie. 


C. A. L. Masste, being duly sworn, deposes and says : 
J am of lawful age and reside in New York City. Lam 
an attorney -at-law, and since the beginning of this vear 
have been associated with Philip Mauro, Esa., Counsel 
for Complainant herein. 

Lam familiar with the recent litigation of Complain- 
ant herein, aul was present at the tinal hearing before 
his Honor Judge SHiIpMAN in this Court of the suit by 
Complainant against Leeds & Baldwin. I have this 
mornivg procured from A. Parker Smith, Esq... Coun- 
sel for Defendauts in that case, an Echophone talking 
machine which bore, and still bears, a tag tdentifying 

6 the machine as one of Defendants’ Exhibits in that. cuse. 
I recognize this machine as one of those agatust which 
Judge SHipMan ordered an injunction to issue, and have 
marked it “A. G. Co. vs. National Gramophone Co, +f 
a/., Complainant's Exhibit Echophone.” 
C. A. L. Masste. 


=, 


Sabseribed and sworn to be- | 
fore me, a Notary Public, | 
this 10th dny of Nov., | 

1898. | 

8S. 0. EpMoxps, 

Notary Public, Kines Co. 

Certiticate filed in New York Co. 
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IN THE UNITED STATES CIRCUIT COURT. 


SovurHenn Districr or N. Y. 


$n a ey 
| 

AMERICAN GuarHorHoNe Co. | 
~ i 
YS, | 


> In Equity. 
NartonaL GramMornoxr Co. and | 
FRANK SEAMAN. 


| 
| 
pete oe 7 P a 


Affidavit of S. T. Cameron. 
Disrrer or Corumula, ss. : 


S. T. Cameron, being first duly sworu, says : 

I reside at Washington, D, C., wm 41 years old and 
am by profession a lawyer, solicitor of patents and ex- 
pert in patent canses. 

{ was for more than eight vears an Examiuer in the 
U.S. Patent Office, where it was a part of my daily 
duty to pass upon the patentability of devices for 
which patents were songht, and to investigate the state 
of the art bearing on such devices as the same micht 
be disclosed in U.S. and foreign patents and in the 
literature of the arts. 

Since wy withdrawal from the Patent Oftice I have 
been continuously engaged in the practice of my pro- 
fession, have prepared and prosecuted many applica- 
tions for patent, and have repeatedly testified as expert 
Witness iu patent cunses before the U.S. Courts. I 
ain familiar with the construction and operation of 
talking machines, commonly called — graphophones, 
phonographs or gramophones, and have frequently ex- 
amined and operated such machines. 

-J am familiar with U. S. Letters Patent No. 541,214, 
granted to Chichester A. Bell and Sumrer Tainter; 
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ee ae 
and U.S. Letters Patent No. 341,288 and 375,579, a 
granted to said Tainter, and with the construction and ~~ > ge ae = 
operation of the devices described therein. I have re- : - ea 
cently given an expert deposition in the case of the 4 eS 
American Graphophone Company vs. Cleveland Wal- ” a > Bae 
eutt brought in this distriet for the infringement of Se ieee 
Letters Patent No. 341.214 and 541,288 (the patents : * = 
here in-suit); and I have also given an expert depo- = ee 
sition In the case of the American Graphophone Com- : =. <9 
pany vs. Widleutt aud Leeds, likewise in this district, 48 oe 
as Well as auexpert uftidavit in the case of the snunte ~= = 
Coinpiiw vs. Walentt and Leeds, Limited, also in this = = 
district. = Se 
The art of practically recording and reproducing , aes 
sou! consists im forming in atablet of solid material PERS 
avery fine undniatory line or croove whese modula- : : 
tious correspond to the sound waves which it ts desired 
to record and reproduce, and then passing a rubbing 
style, attached toa suitable diaplragm over the un- F 
dulations of the record groove, and thus causing the 99 : ‘ § 
vibrating diaphragm to create in the adjacent a'r sound : = 2207 ; 
waves similar to those originaily recorded. “ : ‘ : 
At the date of the Patents 541,214 anid 441,288 in : 30's ; , 
suit, there were two methods known to science of ob- ieee eee: 
tuininyg a record of the sound waves, though neither of : 37 : = 
said methods produced records which could be utilized os PS 
in practical affairs for the reproduction of sound. The pie. “Ese, 
earliest of these methods was that. of Leon Scott and ¥ sce ale 
was employed in what is known as the Scott Phonanu- a ae 
tograph. It wus obtained by cvating a tablet with lanip 199 : = 
black, nud allowing a style carrie] by a suitable EL Fe 
diaphragm supported at right uuyles to the surface a ah x 
of the tablet to rest ayvaiust the tablet while the Gee ose 
latter was revolved, and at the same time given truns- pees sz 
latory movement relative to the style. Inthe absence eos 
of sound the style traced a regular spiral line in yet Se 
the lamp black on the surface of the tablet, buat ie Some 
when sound waves were caused to impinge upon the gs sae 3 
diaphragm the spiral line traced by the style im the A> Sees 
lamp black was no longer a regular live. but an irregu- room bon ae 
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101 Co 
lar, sinuous line, the sinuosities of which were in a 
plane parallel with the surface of the tablet, and cor- 
respouded to the sound waves impinging upon the dia- 
phragm. This produced a visual sound record, but 
could not be used to reproduie sound. 

The sceond method was that invented by Mr. Edison 
and embodied in bis tin foil phonograph of Is?s. A 
evlinder haviug a spiral groove cat thereon was cov- 
ered with tin fotl, and a stvl+ was supported bys dis- 

102 phragm withits point resting ou the tin foil imaserdh- 
ately over the spival groove. Sir this case the vilbva- 
tions of the diaphragm were nat parallel to the sit fee 
of the evlinder as in Seotts plonantograph, but per- 
pendicular thereto, aid when the cylinder wis revoucd 
aud given translatory motion relative to the diaphragm 
and style, sound waves caused to impinge apun the dia- 
phragm vibrated the point of the stvle towards anc from 
the axis of the exluder, causing it toimdent the ta foil 
and thereby trace an undulatory spiral line therein, th 

103 undulations being normal to the surface of the evlinder 
and corresponding to the sound waves impinging upon ; 
the diaphravim. This method could be used to repro- 
duce sound, but uct intellivible speech, andl was cluetly 
important us institmenial in demousting the scientific 
possibility of recording souud waves and reproducing 
sound from the vecord. 

In forining a sownd record by either of the above 
methods it was Iminaterial whether the tablet was in 
the form of a disk or of a eylinder, as in either cause 

Lid the record would be produced in the form of a spiral 
groove on the surface of the tablet. In Patent 
No. 841214. iu suit, the tablet is “shown as a 
disk” (p. 3, line 27), while in patent No, 341,258 it is 
shown as a cvlinder. The groove of the sound record 
is an exceedingly tue, almost microscopical line, and in 
the patent No, 341,214, iu suit, the reproducer is 
freely or loosely mounted in order that the rubbing 
stvle thereof may autoiatically track in the record. 
To facilitate this automatic tracking of the reproducer 
style in the groove of the record, the record groove is 
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made “in the form of a groove with sloping walls.” 
This constructiou is defined in the following claims of 
said patent: 


19. The combination, with a_ reproducing 
style of a mounting therefor, which leaves said 
style-face to move laterally, and thereby adjust 
itself automatically to a sound-record, substan- 
tially as desertbed. 

20. The reproducer loosely imonnted cn a 
suitable support, so that the reproducing-style 
is cnpable of a lateral movement, and may in 
consequence thereof adjust itself antomatically 
on tue record, substantially as desertied. 

21. The reproducer mounted on a universal 
joint and held against the record by yieldmg 
pressure, substantially as described. 

22. The combination, with a grooved tablet 
or other body baving # sound-record formed 
therein, of a reprodneer having a rubbing style 
loosely mounted, so that it is free to move 
laterally, and thus adjust itself to the groove, 
substantially as described. 

23. The combination, with the tablet or other 
body having the sound-record formed theretu 
as an irregular groove with sloping walls, of a 
reproducer having a style for rubbing over suid 
3 record and mounted on a xaniversal joint, sub- 

stantially as described. 


Tam familiar with the instrument marked “ Com- 
plainant’s Exhibit Defendants Machine,” and the 
records used iu connection therewith, and have care- 
fully examined aud operated the same many thnes. It 
is an instrument for reproducing sound from a pre- 
viously prepared svund record, aud has a repro- 
ducer consisting of a metal head or frame carryiug 
a diaphragm to which is attached a metal 
style. This reproducer is mounted on one end of a 
wooden arm, the other end of which is supported to 
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turn on a horizontal pivot baving bearing in the forks of 
a vertical pivot mounted to turn in a socket in the esl 
of a rigid arm projecting outward from the base of the 
machine. Owing to the loose wounting on the hori- 
zontal pivot the free end of the wooden arm, and with 
it the reproducer mountecl thereon, ean rise auc fall 
and the reproducer is therefore lield nyainst the record 
by gravity only. On the other hand-the arm is free t 
move laterally about the vertical vivet of the forked 
piece su that the reproducer, sim! inelndiug of course 
the style, has free lateral movement. T have placed 
the records furnished in commection with the erenie 

plone nuder tlie wicroscope and J find that the record 
croove is an livegular groove with sloping walls, the 
walls of the groove being in the forin ef a V whose 
walls are slightly coneave. The record marked ** Com- 
plainant’s Exhibit Defendants’ Lecord "is one of those 


which I bave exwunned, and has a recor!) tn the form 


111 


112 


of an irregular groove with sloping walls. This man- 
ner of mounting the reproducer and its combination 
with the record came very clearly withiu the constric- 
tion detined by claims 19, 20, 21, 22 and 24 of pater: 
No. 341,214, which LI have quoted above. 

The specification of that patent says (lines. S4-LO4, 
p. land 1-3, p. 2): 


“ The invention consists, fourthly, in loosely 
mounting the reproducing-style so that it can 
be readily guided by the record. Preferably the 
reproducing-stvle, or rather what may be called 
the ‘head’ of the reproducing instrument, is 
mounted on a universal joint, and the style is 
pressed against the record by the yielding 
pressure of a spriug or weight. Practically in 
the instruments made Ihy us the pressure is due 
to the weight of the instrument, moditied by the 
elasticity of a,soit rubber tube, which supports 
the same and constitutes a universal joint ; but 
evidently there areSany devices which can be 
used to mount the reproducer, so that it is free 
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to follow the sound record, or phonogram. and 
* which, therefore, would be within the spirit of 
the invention. The reproducing-style, mounted 
as just explhuned, is specially adapted for use 
in connection with a record in the form of a 
~ groove with sloping walls, aud this combination 
is specialiy claiined ; but it may also be usefully 
# employer] jiu convection with other forms of 
record.” 
1]+ 
Aud on pave 2. lines 51 to 54, the specification says : 
= 
“The invention consists, ninthly, in having 
ww the recorder, of whatever description, or the 
| reproducer, or both, rest against the tablet or 
recording material by gravity.” 
— ] 
. 1 tind it also stated in lines 44-47, pave 6, that 
ia ; “Ut is evident that various medifications other to 
| than those indicated can be made aud the inven- 
tion siill be employed in whole or ix part, and 
i ” + 
- also that parts of the invention may be used 
| separately.” 
\ 
ww Upon comparing the instrament ‘ Complaigant’s 
Exhibit Defereliunts’ Machine ” with these statements 
of invention in the Bell and Vainter patent, L find it to 
2 respond thereto with most remarkable exnretuess. 
1 find that iu said machine “ the reproducing style, Lib 
a or rather the ‘ head’ of the reproducing instrument,” 
is mounted op what is practically a universal joint. so 
that the style cun “ be readily guided by the record ” ; 
; and that the ‘* style is pressed against the record by 
- the yielding pressure of a * weight "“— 1. ¢., 
its own weiehi and that of its sujportimne arm. } 
‘1 tind that the reproducing stvle in defendants’ in- 
— * a : * 
: strument, by reason of its being mounted on a universal 
joint “so that it is free to follow the sound record or 
. 
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phonogram,” is “ specially adapted for use in connec- | 
tion with a record in the form of a groove with sloping 
walls,” and that in actual preetice it is used with such 5 
a record, 
I find that whether the reproducer is used with « 
record with * sloping ” walls or not is immaterial, 
since the patent distinctly states that “it may alse be 
usefully eluployed In connection with other forws of 
record.” J find that the reproducer “ rests agatust the 
IS tablet or recording inaterial by gravity.” | 
T find that if is bat one of those modifications which 
the Bell and Tainter patent savs “ can be made aud 
the invention still emplored In Whole or in part. 
In short, I tind that it is but onze of the 
many mechanical expressions whieh may be ! 
given to the inventive idew illustrated mm the mounting 
and operation of the Bell and Tainter veprodacer. 
Tfiud that the construction and operation of the 
instrument * Complainant’s Exhibit Defendants’ Ma- A 
ae 119 ine” is exactly that of claims 19 and 20, which read 
CoS ns follows : 
se 3 19. The combination, with are producing style, ce 
F- a of a mounting therefor, which leaves said style- ! 
3 = a face to move Jaterally, and thereby adjust itself om 
3 oe automatically to a sound record, substantially as 5 7 
5 Ser deseribed. 
Ee = 20. The reproducer loosely mounted on a o 
+9 | suitable support, so that the reproducing stvle 
< oe 120 is capable of a lateral movement, and may in 
= 4 consequence thereof adjust itself automatically 
3 ae 7 on the record, substautidly as described. 
< eee 
te, a ae In the defendants’ machine the reproducing style is 
iF. 2 | 3 combined with the pivoted wooden arm which consti- 4 ; 
ee tutes a mounting, “ which leaves the style free to move 
a laterally, and thereby adjust itself automatically to a of 
4 =a sound record,’ as stated in claim 19; I note that this 
“e pee = . claim 19 reads “‘ which leaves said style-face to move 
ae ire - 
se Pape 
Sg eee = 47 teed ; 7 bi 
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laterally,” but this is manifestly a misprint, as I have LU 2 Sesveneeiae 
found by inspection of the original in the file wrapper Ba gee Be 
in the Patent Office, which reads “style free to move tp hoe ee Se eee 
laterally.” | Sos Fe 
The reproducer in defendants’ machine is also loosely 3 ee as 


mounted (through the medium of the pivoted wooden 
awn) ona suitable support, which is the rigid metal 
arm to Which the wooden arm is piveted, ‘so that the 
reprodncing style is capable of a lateral movement, 





and may in consequence thereof adjust itself anto- 122 
matically on the record,” as stated in claim 20. | 2 
Claim: 21 defines the reproducer as mounted on a : - ei 
universal joint aud beld against the record by yielding oT Re eneg 
pressare, and defendants’ machine contains just this = % 
construction. The reproducer is carried by the wooden Sa” se OF 
arm, Which turns on a universal joint, and the repro- : E 
dncer rests on the reeurd by yielding presstre—that is, 
gravity pressure—due to its own weight and that of = 
the free end of tue wooden ui, and in line 1 of peace = <A 3 
lthe patent 341,214 defines “yielding pressure” as 1-4 eee ah eee 6: 


that of a “‘ spring or weight.” 

Claim 22 is for the combination of a grooved tablet 
having a sound record formed therem, with a repro- 
ducer having a rabbing style loosely mounted so that 
it is free to move laterally and thereby acajust itself to 
the groove. As TI have explained in connection with 
claims 10, 20 and 21, the reproducing style in defend- 
ants’ machine is loosely mounted through the medium 
of the wooden arm with its universal joint, and in oper- 
ation this stvle rubs over a groove formed ir tlie 
record tablet. Claim 23 is more specific than claim 
22. in that it defines the record sroove as “ an irregu- 
lar groove with sloping walls,” and the reproducing 
style as “monnted on a universal joint.” Defendent’s 
machine respouds to this specitically defined combinua- . 
tion. T have repeatedly and carefully examined the 
record groove of the record marked ‘“ Complainant's 
Exhibit Defendants’ Record,” and I tind that it is a 
tablet “having the said record formed therein as an 
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irregular groove with sloping walls.” That the groove 
is “irregular” and has “ sloping walis” I have deter- 
mined by examination made under the microscope, 
and that said groove is 2 sonnd record I have demon- 
strated by placing it on * Complainant’s Exhibit De- 


fendants’ Machine ~ and reprodacing sound therefron. | 


J have explained in connection with claims 19, 20, 21 
and 22 that the reproducer im defendants’ machiue, 
together with its stvle,is mounted on a universal joint. 
When defendants machine is in operation, we. there- 
fore, have the combination defluel in’ claim Y5, that 
is, the tablet having the sound vecord formed therein 
asan irregular groove with slopiog walls, combined 
with a reproduacer having a style for rubbing over said 
record and mounted on a universal joint. 

For the reasons viven above I have no hesitation in 
stating that the constructions detined in claims 19, 20, 
21, 22 and 23 of the Bell and Tuinter patent 341,214 
in suit are all combined in “ Complainant's Exhibit 
Defendants’ Machine” when operating with a tablet 
of the character of “Complainant’s Exhibit Defend- 
ants’ Record.” 

IT am familiar with the so-cailed Metaphone which 
is the machine held by His Honer Judge SxHtrmawn to 
infringe claims 19, 20, 21, 22. 25 and 24 of the Bell 
and Tainter patent 841,214. In that machine the repro- 
ducing device vcousists of a reproducing point on oue 
end of a glass tube, the other end of which is loosely 
mounted on the frame of the machine. The repro- 
ducing device of the gramophone, as the same is ex- 


emplified in ‘ Complainant’s Exhibit Defendants’ Ma- 


chine,” is # mure exact imitatinn of the eonstruction 
detined in the Bell and Tainter patent 341,214 than 
that of the Metapbone, in that it has a style attached 
to a diaphragm supported in a “head” which is 
mounted on a universally jointed arm. This monnting 
of the reproducer arm is 2 free or universal one, so 


that it can swing laterally or iu a horizontal plane at’ 


the same time that the reproducing point rises or falls 
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to accommodate itself to any irregularities in the sur- Bs ee es 
face of the record disk, due to warping or other causes. Wo San sen ge Re 
In the gramophone, as in the metaphone, the repro- Sj aes : 
ducer ix allowed to rest, with its free end carrying the AEA Sip kn 
reproducer point, on the record. As the record re- , 
volves, the reproducer swings laterally, being guided 
sclely by the fine sound groove, and being kept in 
place by the sloping walls thereof. At So as ce 

SHELTON T. CaMERON, Ae eee 
Subsertbed aud sworn to be- . ; 


fore me this 3d day of 
Noy., 1895S. . 
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IN THE UNITED STATES CIRCUIT COURT, 
SOUIHERN District or NEW York. 
A ee ee Oe 
AMERICAN GRAPHOPHONE C'o, | 
' 
Vs, 
a Equity. 


NATIONAL GRAMOPHONE CoMVANY and 
Frank SEAMAN. 
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Affidavit of Arthur 8S. Browne. 
DISTRICT OF COLTMBIA, SS. : 


ARTHUL S. Browxe, belug first duly sworn. deposes 
and savs as follows : 

1. Lreside in) Wasington, D. C.;am 457 years old, 
and am a patent solicitor aud expert. 

2. Thave been a solicitor of patents for If years, 
and during the last eight vears I have testified as an 
expert witness in more than sixty suits brought in the 
United States Crrenit Courts for the infringement of 
patents. 

5. I have beeu familiar with the Bell and Tatiter 


Patent No. 341.214, dated May 4, 1886, here in suit ee) 


and with the art of aud means for recording .wnd repro- 
ducing sounds for several vears. I live heretofore 
testified us an expert witness in six suits im the 
U.S. Courts in which the subject of talking machines 
has been invelved, and in five of these suits the said 
Bell and Tainrer Patent has been involved. 

4. I testitie] as an expert witness for the complian- 
ant in the suit of American Graphophone Company vs. 
Leeds, White aud Daldwin, in the U.S. Cireuit Court 


———— 


18, 1898, and reported in ST Fed. Rep., S73. For 
brevity I will refer to said suit as “‘Graphophone Co. 
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v. Leeds.” In that suit the said Bell and Tainter 
patent was the patent sued on, and the principal claims 
of said patent involved were Nos. 19, 20, 21, 22, 23 and 
24. 

® The defendants’ structure involved in said suit of 
Graphophone Co, v. Leeds was a sound-reproducing 
instrament ented the  Metaphone,” by which name I 
will bere identify it. 

6. From omy deposition iu Graphbophone Co. v. 
Leeds, deserting the “Metaphone,” I quote as fol- 
lows: 

The reproducing device of defendants’ machine 
consists of a reproducing point on one end of a glass 
tube, the other end of which is loosely inownmted on the 
frame of the machine. When a sonnd record is on the 
manidrel the reproducing point rests by graviry upou 
the recerd and with a vielding pressnye. which is 
rendered adjustable by means of the adjustable coiled 
spring. The mounting of the reprodneer tube or 
hollow arm is a free or universal mounting, so that it 
can swing laterally or in a longitudinal plaue at the 
same time that the reproducing point rises and fails in 
following the sinuosities of the sound record. In 
operation, the reprolucer is allowe.l to rest with its 
free end carrying the reproducer point on the record 
evlinder. As the record cylinder revolves the repro- 
ducer swings laterally, being guided solely by the fine 
sound groove, and being kept iu place by the sloping 
walls thereof.” 

As here stated, the reproducing arm of the “ Meta- 
phone ” is universaily mounted so that it-is free to 
swing laterally, and to mse and fall, a floating repro- 
ducer being thus formed. 

7. In said suit, Graphophone Co. v, Leeds, I testified 
that the subject matter of claims 19, 20, 21, 22 and 23 
(inter alia) of the Bell and Tainter patent No, 341,214 
was embodied in the * Metaphone.” 

8. I am familiar with the talking machine called the 
“ Gramophone,” aud have examined and am familiar 
with the construction, organization and mode of oper- 
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ation of * Complainant’s Exhibit Defendants’ Machine = 


and “Complainant's Exhibit Defendants’ Record,” 


which IL will refer to a- the “Gramophone” ant 
“ Gramophone Record ” respectively, for the sake of 
brevity. 

W The Gramophone is a sound-reproducing tstrn- 
ment. When in coudition for use its principal instra 
mentalities are (1) a flat disk having a sound record 
formed therein as an ir PonAr wroove with slomue 
Walls, said groove beige on the upper switace of thie 
disk and extending spirally; (2) means for rotatiucy 
said disk, wand (3) a reproducer loosely mounted on a 
suitable support, so that the reproducing point or style 
carried by it is capable of moving laterally and alse up 
aud down. 

The veproducer is carried by an arm which is eon- 
nected tu a suttable support by a gimbal or aniversa! 
joint, so as to freely swing both laterally and ap and 
down, so that the reproducer is a floating one. ‘Tle 
reproducing point or style rests by gravity in the soni 
record groove of the sound record disk. Owing to the 
loose lnounting or floating character of the reproducer, 
the reproducing peint or style is free to follow the 
Irregularities of the sonnd groove when the sound lisk 
rotates. Owing to its capacity for rising and falling 
due to the universal mounting or floatine character of 
the reproducer the style keeps in the souml creove 
notwithstanding any departure from a trne plane in the 
surface of the sonnd disk, which is of almost universal 
occurrence: and, owing to its capacity for lateral 
movement «ue also to said universal mountiug or tloat- 
ing character the style antomatically follows or 
tracks in the spiral convolutions of the sound groove, 
and alao conforms to the simuosities thereof. 

By virtue of the style following the sinuosi@es of 
the sound eroove it is set in vibration correspondingly, 
and these vibrations produce the phenomena of sound. 
~ 10. The Gramophone is substantially like the Meta- 
phone in respect to its reproducing instruwentalities, 
In the Gramophone, as in the Metaphone, the repro- 
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ducing style rests by gravity in the sound groove of the 
sound record, and is carried at one end of a reproducer 
arm, Which, at its other end, is connected with a suita- 


_ ble support hy means of a universal joint. In both in- 


struments the style is free to automatically rise and 
fall to compeusate for any surface irregularities in the 
sound record, aud the lateral swing of the reproducer 
arm perinits the reproducing point or style to follow or 
track the spiral sound groove from beginning to end. 
In both instruments the swing ef the reprodacer ama 
isilue to the action of the souud groove upon the 
style, aud as the record rotates the reproducer swings 
lateraily, being guided solely by the fine sound groove, 
and betug kept in place by the sloning walls thereof. 
The construction, organization and mode of operation 
of the reproducer, and its co-operative relation to the 
sonucd record, are the same in the Gramophoue and in 
the Metaploue. 

11. Insaid Graplophone Co, vs. Leeds suit I tested 
that the Metaphone embodied the subject matter of 
claims 19, 20. 21, 22 and 23 of the Bell and Taint: 
patent No. 341,214, said claims relatiag to the nmiver- 
sally inounted or floating reprodncer andits relation to 
the sound record, and, owing to the substantial identity 
hetween the Metaphone and the Gramophone as far 
2s these features are concerned, Tata of the opinion 
that the subject matter of each of suid claims is em- 
bodied in the Gramophone. 

12. It is so obvious on reading ench of said claims 
19, 20 aud 21 that its subject watter is embodied in 
the Gramophone, and constituies the means whereby 
it is enabled to operate, that uo such explanation as 
experts ure nsually called upon to make in such con- 
nection is required to be made tn the present case. 

13. When the Gramophone is supplied with the 
Gramophoue Record, having an irregular sonad groove 
with sloping walls, it is equally obvious on reading 
elaiins 22 and 23 that the subject matter of each is 
then embodied in the Gramophone. 

14. fu expressing this opinion that the Gramophone 
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when equipped with the Gramophone Record embodies 
the subject matter of claims 22 and 20, [ do not over- 
look the circumstance that the Gramophone [Lecorcd is 
specitically different from the particular sound Record 
specifically described in the Bell and Trintor pateut 
No. 341,214. aud also from the particular sound Reenrd 
used in the Metaphone, bnt this civeutmstance T regard 
as wholly immeterial as far as these claims are con- 
cerned. Claim 24 of the Bell aid Taintor patent is 


YU drawn to recite the specific seand record of the patent 


combined with the floating reprodiucer, ane the subiect 
matter of this claim 24 was alse embodied in the 
Metaphene. The language of claims 22 snd 25 does 
not recite the limitations of cham 24. with veferen« 
to the sound record, and it is obviows from the 
language of the deseriptive portion of — the 
patent that the patentees contemplated — the 
employment, ii counection with their floating repro- 
ducer, of other sound records than that specifically set 
forth (see line 101, page 1, to line 5, page %, und Jines 
43 to 55, page 6). All that claim 22 requires as to 
the sound record is, that there should be * 
tablet or other body having uw sound record formed 
therein.” and this definition aptly deseribes the Graniv- 
phone Record, aud all that claim 25 irequires as to the 
sound reeord is, that there shonld be a “tablet or 
other body having the sound record formed therein as 
an irregular groove with sloping walls,” which ecor- 
rectly describes the Gramophone Record. The Gramo- 
phone Reeord is that specified in each of the claims, 
andit las the sme co-operative relation with the 
floating reproducer, which is characteristic of the 
sound record and reproducer of the Bell and Taiuter 


‘an croovedl 


patent No. 341,214. 


ArnrHurn S. Browne. 
Sworn to aud subscribed be- 
fore me this 5th day of * 
November, L898. 
S. G. Horkins, 
[SEAL. | N; P, 
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IN THE UNITED STATES CIRCUIT COURT 2 ye oe eee 
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For tue Sovrgern Disrricy or New York. ee AE 
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SSS Sas es aaa See 

AMERICAN GraritopHonrk COMPANY | 5 "Sass 

= In Equity. 7 Bos or 
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NATIONAL GkiMorHoxE Company and “= 

Prank SEAMAY. $e Oe 
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_ Affidavit of Arthur J. Hall. Ako fa ot 

1. Anrior J. War, being sworn, says: Tam forty af io 6 = 
yeurs of age, reside at Washington, D. C., sud sm by ; 

profession a plvsican and expert microscopist. | SS 

2. Lhave been for more than eight yvenrs past eu- 195 : | 
euved in the iuicroscopical study of disease xerm= and : = 
other kindred subjects requiring the skillfel use of the ; | 

uricroscupe, during whieh time UL have mounted aed | - | 

studied uncer the microscope many hundred of iinnute yi Stee : =} 

abyects, a ante Gee Ss xt 

3. Loam familtar with the Berliner Gramophone } ‘Pile Soe 

sound record, entitled in this cause and marked “ Com- aed 
plaiuamts ExhLioit Defendants Record,” aud have care- ae 

fnlly aud repeatedly examined the same with the 8 =, TE 

microscope. TL fud such record to cousist of a tine 1Lo6 , See oe 

spiral groove formed in the surface of a tablet which | ba ee ge. 


is apparentl: coumposed of hard rubber, The pe vuuve 
isin the shape of a V, the walls thereof s!oping down- 
ward from the top surface of the tablet to the bottom 
of the groove, the lime of union at the bettom of 
the vroove deine slightly rounded rather than of 
asharp V shape. This form of the groove can be seen 
by properiy pitcing the record tablet under the naicre- 
scope, but to be perfectly certain as to the shape of the 
ereove [ took an impression in wax of a portiow of the 
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record surface, thereby obtaining the spirals of the 
groove and the ridges between the spirals in reverse, 
so that in the wax impression the counterpart of the 
groove appeared in the form of a ridge. I then pre- 
pared # cross-section of this wax impression, and upon 
placing said cross-section uuder the microscope the 
form of the ridvex thereof, which corresponded exactls 
to the POONER of the recerd, could be clearly seen. | 
took several saeii wax iinpressions of different parts of 
~ Complainnnt’s Exhibit Defendants’ Record,” aud with- 
out exception To fonnd that the walls of the groove 
sloped downward to a Hne of nnien ar the bottom of 
the groove. JT also observed that the groove was not 
an even, regular spiral, but was full of irregular sinu- 
osities or wave-like undulations. [rom my studies of 
lis record groove as above indicated, [ can state that 
the same is xn irregulsr groove with sloping walls. 
AutHtn J. Hat. 
Sabseribed and SWorn tu bse ) 
fore me this Sth dav of, 
November. 1899. 
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Wittiw L. Forr, 


[SEAL] Notary Public, 
bD. C. 
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CHICHESTER A. BELL AND SUMNER TAINTER, OF WASHINGTON, D.C, 


RECORDING AND REPRODUCING SPEECH AND OTHER SOUNDS. 


* 


SPECIFICATION forming part of Letters Patent No. $41,214, dated May 4, 1886. 
Application fled June 27,1885. Serial Fe. 170,044, (He model) 


To all whom it may concern: 
Be it known that we, CHICHESTER A. BELL 
and SUMNER ,J'AINTER, both of Washington, 
+ in the District of Columbia, have invented a 
5s new and useful Improvement in Recording 
and Reproducing Speech and other Sounds, 
which improvement ix folly set forth in the 
following specification. 


This invention relates to the formation,ina | 


10 KOlid substance, of elevations and depressions,. 
or other inequalities corresponding more or 
less perfectly to the forms of sound-vibrations, 
and the reproduction, by means of such ine- 
qualities; of the sounds represented by them. 

rs ‘Theinvention consists, first, in the formation 
of the record or “phonogram,” as it has been 
called, by means of a cutting-style which is vi- 
brated by the sound-waves or sonorous vibra- 
tions to be recorded. The vibrations may be im- 

ro pressed upon the style directly by the impact 
of the sound-waves upon some device mechan- 
ically connected with or carried by the cutting: 
style or its support, or indirectly through the 
action of an electric current or other suitable 

25 vibratory medium. Heretofore a large nuin- 
ber of contrivances have been devised for con- 
yerting electrical impulses into mechanical 
vibrations, and they could, of course, be used 
for vibrating the eutting-style. Otherwise 

30 they have no relation to this part of the pres- 

ent invention, the essential new feature of 
which is the removal of inaterial to form the 
record by a cutting, gouging, or graving action 
of the vibrating style. Heretofure the vibrat- 
35 ingstyle has, asin Edison’s well-known phono- 
graph, simply indented the recording material. 


Jt has been propose to eut the record in the. 


edge of astrip of metal or other solid material 
by vibrating the stripin contuct with the cut- 
ay Ning elpe AN a rolary Olek enter; ul this pit 
weal is essentially different from thin inven- 
uuon, (he new mode being appieable to cutting 
the record upon all sorts of strfacexs,and not 
upon strips only, and is, besides, believed to be 
45 laterin time than thisinvention. Under this 
part of the invention are included the vibrato- 
ry culting-style as 4 new device in a sound-re- 
corder,and the combination of the same with 
other devices; also the cut or engraved record 
so itself. In this new orimproved form of record 
not only may a larger number of words or 
sounds be recorded in agiven surface than has 
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just as thoy hed been doing before boing sued and enjoined, and 


been practicable with the indented records 
heretofore in use, but the recorded vibrations 
are also sharper and better defined. It is 55 
found that an indenting style smooths over 
the crests of the larger elevations, and also 
rubs‘ont some of the finer ones. 

The invention consists, secondly, in enyray- 
ing or cutting the record in a waxy or amor- 60 
phous and slightly cohesive substance. Pref- 
erably, acompound of beeswax anc. parafinic 
(the latter in excess) is employed. ‘This cum- 
pound has no tendency to clog the style, but 
ig readily removed thereby in chips or shav- 65 
ings. This partof the invention also consists 
in a recording material composed of a wax or 
WAXY Surface on a paper or pasteboard foun- 
dation. Heretofore it has been proposed to 
use soft paper saturated or coated with par- 
afline as the inaterial for recording by the 
indenting method; butits use does not appear 
to have been successful, and an outer layer of 
tin-foil was therefore employed to receive the 
indentations. 15 

The invention consists, thirdly, in cutting 
or-engraving the record in the form’ of a 
groove with sloping walls, the sound-waves 
being represented by elevations and depres- 
sions at the bottom of the groove or otherwise. 80 
The advantage of this form of record is that 
it — an efficient guide to the reproducing- 
style. 

The invention consists, fourthly, in loosely 


o 


=~ ji 


mounting the reproducing-style so thatitean 85 


readily be guided by the record. Vreferably 
the reproducing-style, or rather what may 
be called the “head” of the reproducing-in- 
strumnent, is mounted on a universal joint, 
and the style is pressed against the record ly 9 
the yleWing pressure of a epring or wejyis 
Men hieally In tee lneteanionte tne lrg ten 
the pressure la due to the weight of the In- 
struinent, modified by the elasticity of a see- 
tion of soft-rubber tube, which supports the 95 
same aud constitutes a universal joint; but 
evidently there are many devices which can 

be used to mount the reproducer, so that it is 
free to follow the sound record or phonogram, 
and which, therefore, would be within the 100 
spiritof theinvention. The reproducing-style, 
mounted as justexplained, is specially adapt- 

ed for use in connection with a reeord In the 
form of a groove with skypiog walls, and this 
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combination is specially claimed; but it may 
also bo usefully employed in connection with 
other forms of record. 

The invention consists, fifthly, in reproduc- 
ing directly from the wax record. It is found 
that such a record has sufficient strength to 
withstand the rubbing action of the repro- 
ducing-style,so that a considerable number of 
reproductions can be obtuined from it. The 
smoothness of the wax gives it a great advan- 
tnge in this regard. So far as we are aware, 
no one has reproduced sounds from a wax ree- 
ord by rubbing a style or reproducer over it. 

The invention consists, sixthly, in a repro- 
ducer orreproducing-instrument in which the 
reproducing-style, instead of being placed be- 
hind its support, projects at the point beyond 
the edge thereof. One practical advantage of 
this is that it enables the position of the style 
on the record or phonogram readily to be ob- 
served. 

Theinvention consists, seventhly, in cutting 
the sound-record in a fusible material, (the 


waxy compound before referred to, for exam-_ 


ple,) and then melting the surface slightly, so 
as to remove any roughness left by the cutting- 
stvle. ‘These reughnesses are altogether out- 
side of the sound-vibrations, and give rise in 
reproducing to scraping noises,which interfere 
with the intelligibility of the sounds repro- 
duced, These scraping noises are greater 
with some other modes of reproducing which 
we have devised, and which will form the sub- 
ject of other patents, than they are with a 


rubbing style; but even with the latter the | 


additional smvothness given to the surface by 
the partial fusion has some advantage. 

The invention consists, eighthly, in a sound- 
recorder having # cutting or graving style 
which is held by elastic or yielding pressure 
against the surface on which the record is to 
be made. ‘he object is to enable the vibra- 


tory graver or culling style to ride over in-— 
stead of plowing through any elevations on_ 


the recerding-surface. The depth to which 
the point of the eutting-stvle is embedded in 
the record affects the amplitude of the style’s 
vibration. By thisimprovement the depth is 
kept uniform, notwithstanding any slizht un- 
evenness of the recording-surface. 

The invention Consists, ninthly, in having 
the recorder, of whatever description, or the 
reproducer, or both, rest against the tablet or 
recording material by gravity. 

The invention consists, tenthly, in combin- 
ing with a sound-recorder or recording-in- 
atrument of any suitable description, and spe- 
cially with one having a entting-style, a tube 
or hollow standard oan which the recorder 1s 
mounted, and through which the sound-waves 
are conveyed to the same. ‘This part of the 
invention also consists in supporting this hol- 
low standard cn a hinge,and having a sound- 
conveying tube communicate with the interior 
thereof through the hinge. ‘This part of the 
invention further consists in supporting the 
reproducer or reproducing-ist(rument on a 





hollow sound-conveying standard, the same 
as explained with respect lo the recorder, and 
in similarly connecting the hollow standard 
of the reproducer with aun exterior sound- 
conveying tube. 

The invention consists, eleventhly, in com- 
bining with the recorder a mouth-piece so 
shaped as to include the nose of the user. It 
is found desirable to concentrate tie sound- 
waves as muchas possible upon the recording 
instrument or style,and if an ordinary mouth- 
piece be used the sound reproduced from the 


‘record is iniperfect in the nasal clements, and 


sounds somewhat like the speech of a person 
with a cold in his head. By the use of the 
improved mouth-piece this disagreeable qual- 
itv of the reproduced sound is avoided. 

The inyention ecnsists, twelfthly, in a re- 
producer in which the sonorous vibrations 
impressed by the recvrd upon the stvle are by 
the latter communicated to a block, plate, or 
other body of hard rubber, and throngh said 
bedy are transmitted to the air or to other vi- 
bratory inedium. It is found that this mate- 
rial (hurd rubber) gives much purer sounds 
than metal and other substances heretofore 
emploved. It appears to absorb minute vi- 
brations which give rise to scratching noises, 
and also to communicate sonorous vibrations 
without at the same time adding any foreign 
vibrations due to the inovements of its own 
particles among themselves. The result is 
pee due to the high elasticity and the 


homogeneity of hard rubber. 


The invention consists, thirteenthly, in con- 
bining with the disk of a recording and re- 
producing apparatus, in which the record ts 
formed on the face of said disk in a volute or 


spiral by autting or otherwise by any Known 


or suitable means méchanism for giving to 
said disk a uniform surface-speed under the 
recorder. Heretofore when the record was 
formed on the face of adisk the latter has 
been given a uniform rotation, so that the 
anne number of words were recorded in the 
outermost circles as in the smaller inner ones. 
By wiving to the disk a uniform surface-speed 
under the recorder, or by making the times 
of each rotation inversely proportional to the 
distanee of the recorder from the center of the 
disk, the record of any given word or sound 
will be of the saine length at whatever part 
of the disk It may be, and io this way It ts 


| possible considerably to inercase the number 


of words or sounds on A given area. 
The invention further comprises certain 
special instructions, combinations, and Ar 
rangement of parts, as hereinafter set forth. 
Having now explained the principle of the 
invention, the manner in which the same is or 
may bo applied will now be expliined with 
reference to tlie accompanying drawings, 
which make part of this specification. 
Figure 1 is a plan view of anapparatuscon- 
structed in accordance with the invention, ar- 
ranged for recording; Figs.-2 and o, respect 
ively, a front elevation and cross-section of 
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iesame; big.4,a view in section and eleva- 
tion of the recorder; Figs. 5 and 6, views onan 
enlarged scale of the graver or cutting style; 


Figs. 7 and, views in clevation and section, | 


respectively, of the reproducer; Figs. 9 and 10, 
siviilar views of anotber form of reproducer, 
and Fig. 11 anclevation of the sound-convey- 
ing tube for use with the reproducer. Figs. 
12 tol7 represent a modified forin of appara- 
tus, Fig. 12 being a back view, partly in sec- 
tion; Fig. 13,4 plan, partly in section; Fig, 
14, an edge view, partiy in section; Figs. 15 


and 16, Views in elevation and section of the 


recorder, and Fig. 17 an edge view of a fric- 
tion - clamp making part of the apparatus. 
Figs. 18 and 19 are plan and longitudinal see- 
tions, respectively, of a form of apparatus 
also constructed in accordance with the inven- 
tion, or with parts thereof in which the record 
is made on a strip, and Fig. 20 a plan, partly 
in section, of the reproducer for use with such 
apparatus. Fig. 21 is a view of a recorder in 
which the style is operated electrically. 
Referring to Figs. 1 to 11, A is the base or 
bed of the apparatus, and I} an upright frame, 
which carries the mechanism for supporting 
and moving the tablet F, (shown as a disk, 


formed. Inthe slide C, movable in ways of 
theframe J3, is journaled an arbor, D, on which 
are fixed a metal disk, E,atone end anda bevel- 
year, 1, at the other. The arbor projects be- 
yond the metal disk E, so as to form a sup- 
port for the recording-tablet Ff, which is re- 
tained thereon by the nut 2 and washer 3. The 
metal disk E performsthe double function of 


a friction-wheel and ofa backing to the record- | 


ing-tablet I’. The bevel-gear 1 engages a simi- 


lar gear, 4,on the end of the screw 5, which is | 


journaled in a bearing in the slide C, and is 
tapped through a stationary lug, 6,o0n the 
frame 3. As the arbor D is revolved, the 
screw 5 is turned also, and in consequenec of 
its engagement with the lug 6 it moves the 
slide C lengthwise of the frame LB. The rota- 
tion is communicated to the arbor from the 
shaft 7, journaled in bearings of the frame J, 
and provided at one end with a fly-wheel, 8, 
and crauk-handle 9, and at the other with a 


friction-pinion, G. This pinion is formed, as 
shown, of rubber disks clamped together be- 
tween metal washers. It bears against the 
back of metal disk E, and communicates mo-| 


tion toit. As the slide C is moved by the 


action of the screw 5, the metal disk Eis car- 


ried past the friction-pinion,so that it touches 
the metaldisk inaspiral line,andserves to give 
an uniform surface-speed tocach partof the disk 


as it in turn comes opposite said pinion. The. 


recorder JI is placed on the opposite side of 
the metal disk E, preferably as shown, with 
the point of tho graver or culling style 11 
direetly opposite the point where the pin- 
jon G tonciies the disk E. The eaid pinion 


thus acts as a support to the disk against | 


the action of the cutting or recording style. 
‘The latter is preferably formed of a round 
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| to the recording-style. 
on which the record is to be or has been | 





wire by turning the end conica! and rounding 
the extremity, and then grinding off one side 
totheaxisofthewire. This leaves sharp cut- 70 
ting-edges on both sides of the tapering point. 
These edges remove the material in chips or 
shavings, like a plane or turning-tool. It is 
not essential to give {his form to the style. 
Any forin which will remove the material and 75 
not simply displace it will answer. Thestyle 
is Ret in one end of a block, 12, provided on 


| the opposite end with a cup, 13, (see Fig. 4,) 


and secured in the cross-piece 14 by the nut es 
15, "The cross-piece 14 is fastened to a ring, So : 
16, into which a back plate, 17, is secured. i i 
These parts, except the steel style, are prefer- | } 
ably of hard rubber, although they could be 
inade of another material—of brass, for exam- | 
ple. <A sound-conveying tube, 18, is screwed 85 
into the back plate, 17, the end being just be- | 
hind the cup 13. <A diaphratm, 105, of any 
suitable material,whose edges are clamped be- 

tween the ring 1Gand back plate, 17, is placed 

behind the eup 13, which is pressed against go 
said diaphragm by the elasticity of cross-piece 

14. The cup 13 and block 12 serve to com- | 
municate the vibrations from the diaphragm 


mat ge er ae 


The tube 18 forms part of a hollow standard, 95 
upon which the recorder is mounted. The 
lower part, 19, of this standard is hinged in 
the bracket 20, as clearly shown in Fiz. 2, so 
that itcan be rocked to bring the recorder into 
or. put it ont of action. 100 


On the tube or standard 19 isa ring-weight, \. 


Z, Which is retained in position by a set-screw, 
127. Ittherefore can be adjusted up or down, 
in order to increase or diminish the pressure 
of the style 1] against the tablet Il. The use 105 
of this weight is desirable, but not necessary, 

The tube 21 communicates with the interior 
of the hollow standard through the hinge, and 
docs not. therefore interfere with 1ts freedom 
of inotion. ‘This tube 21 can be fixed in the sro 
bracket or can be allowed to turn, as may be 
preferred. 

The inouth-piece I is shaped to fit the face 
of the user, and is provided with a notch, 22, 
to receive thenose. Itisattached to thetube ris 
23, which at its lower end fits snugly in the 
tube 21 and communicates through the series 
of tubes 23, 21,19, and 18 with the space inside 
and back of the cup 13. 

In operation the recorder rests by ith own 120 
weight, assisted by the pressure of weight Z, 
orbyitsown weizhtalone,if preferred, against sne 
the recording-tablet Il’, said weight causing the 
style to embed itself ta the proper extent in a 
the recording materia) The sonorous vibra- 125 ie 
tions impressed upou the style are so rapid, as 
well as so minute, that the record is mnade as 
perfectly as if the recorder were held posi- 
tively, while at the same time the rceorder can 


—_— 


be moved bodily to conform to the uncvenness 130 ? 

of thesurface of the tablet, and thus keep uni- 

form the depth at which the style operates. i 

_ Tho tablet F consists of a paper or paste- 

toard foundation, 24, with a costing, 25, of 2ed 
und- 
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wax. A composition excellently adapted to 


the purpose, unl according to our experience 


the best, consists of one part, by weight, of 
white beeswax and two parts of paraffine. The 

§ two bodies are melted together, and if not per- 
fectly free from dirt and grit should be fil- 
tered. A filtration through eotton-wool will 
answer. The coating is or may be about one 
twentieth of an inch in thickness, (the paper 

10 being one-tenth of an inch, more or less,) and 
can be made by flowing the melted composi- 


tion over the paper disk or foundation. The 


surface is preferably turned off flat on a lathe. 
_In order to place the tablet in the machine, 
15 the recorder II is turned back out of the way. 
When the tablet has been secured in place, the 
recorder is turned forward into the position 
shown, the style resting against and slightly 
penetrating the wax coating. .A penetration 
20 wf one one-hundredth of an inch has been 
found very effective, the style being formed 
of No. 16 wire shaped at the cutting end as in 
Figs. 5and 6, Upon turning the fly-wheel § 
the disk E and tablet F will be turned, and 
25 the style 11 will cut or engrave a spiral line 
in the wax coating of thetablet. If one talks 
into the mouth-piece I, the style will be 
thrown into vibrations corresponding to the 
spoken words, and the engraved line will be 
30 of varying character, the inequalities or vari- 
ations from uniformity representing the forms 
of the sound-waves. 
The reproducer K, (shown in Figs. 7 and 8,) 
for reproducing from the engraved tablet or 
35 from other suitable record the sounds which 
formed said records, bas a reproducing-style, 
26, formed of a narrow metal strip bent near 
the end, as shown in Fig. 8, and pointed, as 
- shown in Fig. 7. This style is held by ce- 
40 menting, riveting, or otherwise, between the 
strip 27 and the circular plate 28, both pref- 
erably of hard rubber. ‘The strip 27 1s fast- 
ened at the bottom to an offset on the block 
29, in which a passage is formed for the sound- 
45 waves. ‘This passage terminates just behind 
the plate 28. "There js a fixed disk, 30, of the 
Kame size as the movable plate 28. It is ce- 
mented or otherwise fastened on the face of 
the block, and {fs perforated at the center, in 
50 order not to obstruct the opening therein. 
The plate 2S is close to but notin contact with 
thedisk. ‘The tube 31, fixed at the upper end 
to the block 24, is joined at the lower end to 
the tube 33 by a section of soft flexible vul- 
55 canized-rubber tubing, 32. For use the tube 
33 is slipped into the tube 19 in the manner 
shown for the tube 18 of the recorder. 
The reproducer. K when so placed is mount- 
‘ed upon a hollow étandard composed of the 
Go tubes or tubing 31, 32, 33, and 19, and in con- 
sequence of the flexibility of the rubber tub- 
ing 32 itis free to follow the record. No spe- 
cial care is necessary to insure its adjustment, 
for if the reproducer K be allowed to rest 
6s against the record with the style upon the 
engraved line the style will of itself gravi- 
tate to the bottom of the groove. 





Phere exists alwaysa liability todisarrange- 
mentinsome partof the machineeither inthe 
recorder or thesupport therefor or the record- 70 
Ing-tablet or its support, or if there be no 
disarrangement it would be dificult toinsgure 
that the reproducing-style should touch the 
record precisely at the proper point if the 
reproducer be held rigidly. Difficulties on 75 
these accounts are uvoided by the loose or _ 
flexible mountingof the reproducer, the style 
automatically adjusting itself to the proper 
place on the record, It will be seen that the 
reproducer is mounted on & universal joint, so 80 
that it can moveinany direction. ‘he imnove- 
ment parallel with the face of the tablet would, 
however, by itself allow the style to follow and 
adjust itself to the record to a useful extent. 

In operation the reproducer K is placed 85 
against the record, and on turning the wheel 


| 8 in the same direction and at about the same 
| Speed that it was turned in recording, the rec- 
ord will move the style 26 and plate 28, so as 


to throw the air in the hollow standard into go 
Vibrations, and produce sound-wayes similar 
to those which originally acted upon the re- 
cording-stylo to make the record, The repro- 
duced sounds are audible by placing the ear 
In proximity to the mouth-piece I; but it is 95 
preferred to withdraw said mouth-piece, and 
to connect. the flexible tube 34 (see Fig. 11) 


| with the tube 21 and listen at the ear-piece 35, 


After the record has been cut it willof course 
be understood that the mnchine is turned back roo 
to the starting-point for reproducing. The 
surface of:the cut record can be rendered 
more smooth by removing the engraved tab- 
let froin the machine and exposing the surface 
to heat—as, for example, by rotating the tab- 105 
let face downward over an alcohol-lamp until 
the surface begins to glisten.” Of course a too 
long exposure would destroy the record.” It 
isthe merest surface action that is required. 
The record can be used for reproducing with- 110 
ont submitting it t iis operation and with- 
out removing it from the machine. It may, 
however, be removed, and at any time there- 
after replaced.on the same or a similar ma- 
chine, and be imade to reproduce the original 115 


| sounds. 


The reproducer K’ (shown in Figs. 9 and 
10) has.the style 26 attached to the outer of 
two light plates, 36 and 37, which are attached 
to a diaphragm, 35, of thin sheet rubber 120 
clamped at the edges between the ring 39 and 
the border of the back plate, 40. ‘The tube 
31 is fastened in the back plate. 

It will be observed that in both forms of re- 


| producer the style 26 projects beyond the edge .125 


or endof the instrument, so that the position 

of its point on the record can be easily seen. 
Referring now to Figs. 12 to 17, Ais the 

bed, B an upright frame, D an arbor, E a 

metal disk, F the tablet, and Ga friction-pin- 130 

ion, asin Figs. 1ltoll. ‘The nut 2 and washer 

3, the shaft 7, wheel §, aid crank !), and the pa- 

per disk 24 and wax coating 26 are identical 

witli the parts similarly numbered in igs 1, 
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2,8nd 3% The arlor D, instead of being joar- 

naled in a slide, is carried by an arm, L,which 

ig sk °c by and is fixed on the short shaft 

50. This shaft is sipported on centers 51 and 

s -52, so that the arm 2 can be rocked. The 

worm-wheel 53, loosely ‘mounted on the shaft 

50, is held stationary by the clamp M, the jaws 

54 fitting on either side of the wheel, and be- 

ing pressed against it by the thumb-screw 55. 

10 The arbor D carries a screw-wheel, 56, which 

engages the worm-pinion 57 at the upperend 

of shaft 58. The screw 59 at the lower end of 

the shaft engages the worm-wheel 53. This 

shaft 53 and the gears 57 and 59 carried there- 

15 by prevent thearm J. being turned independ- 

ently of the worm-wheel 5/J, except as tho said 

shaft is rotated. As the arbor D, disk E, and 

tablet F are rotated, the screw 56 turns the 

shaft 58,and consequently—the worm-wheel 53 

20 being held stationary by the clamp M—thearm 

Lis swung gradually to one side, so that the re- 

corder engraves a spiral line on the wax face 

of the tablet. When the record has been cut, 

it is only necessary, in order to restore the 

25 tablet to the starting-point for reproducing, to 

draw back the recorder and to loosen clamp 

M, when arm L can be moved at once to the 
proper position. 

A recorder constructed und mounted pre- 

30 cisely as in Figs. 1, 2, 3, and 4 could be used 
in this machine; but, as shown, the recording- | 
instrument H’ is modificd to some extent. 
The cutting-style 11 (which is the sameas that 
of Figs. 4 to 6) is setintoa block, 60, carried by 

35 ametal strip, 61. This is fastened to a block, | 
62,at the lower end of a back piece, 03, which 
is attached to the upper end of the tube 64, 
which forms the hollow standard for the re- 
corder, and which is mounted on the bracket 

40 65,50 as. to be capable of being turned to put 
the record into or out of action. The sound- 
conveying tube 66 corresponding to tube 21 of 
Figs. 1 and 2 communicates through the hinge 
with the interior of the tube 64. In front of | 

45 the opening at the upper end of tube G4 is 
stretched a diaphragm, 67, of thin sheet metal, 
or it may be of other nembrane or material, 
its edges being clamped between the ring 68 
and back piece, 63, soft-rubber rings 69 and 

so 70 being interposed one on each side of the 
diaphragm. On the opposite side of the dia- 
phragm 67 from the tube 64 a light plate, 71, 
of metal cupped in the center, is held against 
the diaphragm -by the pressure of the strip 61, 

§5 a projection on the.back of said strip bearing 
against the said plate 71. 

In this machine the reproducer Kk, instead 
of being mounted on the same bracket as the 
recorder when the latter has been removed, is 

60 carried by a separate bracket, 72, the tube 33 | 
being hinged thereto, so that the recorder and 
reproducer remain, or may remain, always at- 

' tached to the machine, it only being necessary 
to turn one or the other into position, as may 
6s be required. 

Referring to Figs. 18 to 20, A is the. base or 


bed, B an upright frame, 7 the driving-shaft, 
8 the fly-wheel, 9 the operating-crank ban- 
dle, and G the frietion-pinion, as in Figs. 1 
and 2. ‘he arbor P is supported in an up- 
right position in bearings of the frame A 5. 
and is revolved by the friction-pinion G en- 
gaging the friction-disk Q. Therecord is made 
on & wax-coated strip, R,of paper, which is 
passed around the periphery of the disk S in 
the groove formed thereon. As the strip 
passes in front of the recorder orreproducer, 
itis wound off one reel—say the reel T—and 
upon the other reel, U. Thestripcanbe wonnd 
back upon the reel T when desired. Each 
reel resta by its own weight upon a platform 
or lange, 75, at the upper end of a hollow 
shaft, 76, which turns upon a stud, 77, fast- 
ened at the base to the bed B. A pin, 78, 
passes through the centerof the reel,and forms 
& journal for it to turn upon. A nut, 79, 
holds the reel on, and may be used to bind 
it with more or less tension. On each shaft 
76 is a belt-pulley, BO and 81, respectively, 
driven by a crossed belt, 82 or 83, from a 
pulley, &£ and 85, on the arbor P. These 
pulleys 84 and 85 are loose upon the arbor, 
but are provided cach with a clutch, 86 and 
87, so placed (see Fig. J8) thatwhen thearbor 
is turned to the left the clutch 87 engages 
the hub 89 on the arbor, and the pulley 85 
is turned therewith, while when turned tothe 
right the clutch &t engages the hub 8&3. Each 
shaft 76 has a stop-cluteh, 90 and 91, respect- 
ively, which holds it stationary when the strip 
is being wound on the otherreel, ‘Thus, when 
the arbor P is turned to the left thoreel U is 
revolved in the direction indicated by the ar- 
row, and the sleeve-supporting reel ‘T'is held 
stationary. The stripis thus stretched at all 
times, the degree of tension depending upon 
the friction hetween the reels and their sup- 
porting-flanges 75. The recorder H’’ is car- 
ried by a cross-piece, 92, supported by posts 
93. Thestyle 11 is curried by a cross-picce, 
94,to which it is attached by means of the 
cup 95, of hard rubber, which forms a nut on 
the screw - threaded shank Of the style, and 
said cup rests against a mica diaphragm, 96, 
whose edges are clamped between the screw- 
ring 97 and the back plate, 98. The tube 16, 
screwed into the back plate, is fastened by 
soldering or otherwise to the cross-picce 92, 
The tube 23 of the mouth-piece I fits into said 
tube 18. The ends of the cross-piece 92 are 
slotted to fit around the serews at the top of 
posts 93 and rest upon nuts 99,and areclamped 
by nuts 100, By means of these nuts the verti- 
cal position of the recorder can be adjusted. 
After one line has been engravedon thestrip, 
the recorder can be adjusted to engrave as 
many additional lines parallel thereto as the 
strip willreceive. Theslots in the cross-piece 
9° allow the recorder to be moved toward and 
away from the strip, so ag to regulate the 
depth of the engraved line. To insure a 
greater nicety of adjustment, screws 101] are 
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tapped through the metal at the closed end of 
the slots, and bear at the point against the 
supporting-screws, 

The reproducer K’, Fig. 20, is similar to 
that shown in Figs. 9 and 10, except that the 


atyle 26 is so placed that the point is at the | 


center instead of projecting beyond the edge 


of the instrument, Its position on the record | 


is therefore not so readily seen; but with the 


form of machine shown in these figures this | 
The same may be said of | 


is less important. 
the loose mounting of the reproducer, although 
in point of fact the thin rubber diaphragm 38 


gives a cortain lateral play to the style. The | 


tube 31 is rigidly fastened to a cross-piece, 


102, identical with the cross-piece 92, and with 
said tube 31 the bearing-tube 30 and ear-piece 


35 are connected, 
The paper strip can be easily conted with 


the beeswax and paraffine compound by run- | . 
| of sound-records by indenting a foil with a vi- 


ning the same through a body of melted com- 
position and scraping one side, leaving what 
adheres to the other to harden thereon. 

In Fig. 21 an arrangement for operating the 
recorder by clectro-magnetism is shown. ‘he 


Magnet 107 is mounted on a bar, 108, jour 
naled in bearings in standards 109. It is-pro- | 


vided with a bobbin, 106, of wire, surround. 


ing the pole-piece, which bobbin is included | 
in & Cireuit over which electrical undulations | 
Aare caused to pass by any suitable transinit-— 


ting - instrument—for example, such as com- 
monly employed on telephone-lines. In front 
of the pole-piece or core of the bobbin is a 


diaphragm, 105, of magnetic material, whuse | 


elves are clamped between the ring 14 and 
back plate 17. The eup 13 should always be 
in contact with diaphragm 105, nnd is pressed 


cross-piece 14, is the same as in the recorder 
Jiof Figs. 1 and 4. 


It is evident that various modificitions | 


other than those indicated can be mado and 
the invention still be employed in whole or 
in part, and also that parts of the invention 
may be used separately. 

In the foregoing description details have 
boen given ‘vith some minuteness, This has 
been done to furnish the best information in 


our power for enabling those skilled in the | 


art to make uud use the invention, and not 
with the intention of limiting the inventiou to 
the precise dimensions, proportions, shapes, 
and materials stated. 

A means has been shown forimpressing vi- 
brations upon the recording-style by an elce- 
trical current throurh the Intermediary of an 
electromagnet, ina manner similar to that in 


which the diaphragin of an ordinary receiv: 


ing-telephone has been vibrated. 
It is evident that other means heretofore 
used for vibratirg a diaphragm eculd be used 


heretofore used for tnking up and transmit- 





ting vibrations, (those of a telephone-dia- 
phragm, for example.) 

The term “cutting” is herein employed to 
indicate an action in which the material is 
removed in chips, shavings, or other small 
pieces—as in engraving, turaing, and the 
like—and not simply displaced. 

The displacementof the materialisnotonly 
a different operation froin the enutting contem- 
plated by this invention, but is not caleulated 
to accomplish the objects for which cutting or 


| graving is employed. 


Having now fully described our said inven- 
tion and the manner in which the same is or 
may be carried into effect, what we claim is— 

1. The method of formingareeord of sounds 
by impressing sonorous Vibrations upon a 
style, and thereby cutting in a solid hody the 
record corresponding in form to the sound- 
waves, in contradistinction to the formation 


bratory style, or cutting a strip by vibrating 


| it aguinst a revolving disk-enutter. substan- 


tially as described. 

2. The method of forming a sound-record 
by impressing the sonorous vibrations upon a 
stylo in a direction at right angles to the re- 
cording-surface, and thereby cuttingina solid 
body a series of elevations and depressions of 
varying depth, corresponding in form to the 
sound-wayves, substantially as described. 

3. "The vibratory cutting-style of a sound- 
recorder, substantially as described. 

4. Thecutting-style, in combination with a 
support permitting the same to be vibrated, 
and means for impressing sonorous vibrations 
thereon, substantially as described. 

5. A vibratory eritting-style, in combination 
withasound-conveying tube forconcentrmating 
the sound-waves upon the style, substantially 
as described. 

6, Avibratory cutting-style, in combination 
with a tablet or other solid body in which the 
record is to be ent, and mechanism for sup- 
porting the same and movingit with reference 
to the snid atyle, substantially as deseribed. 

7. A sound-record consisting of a tablet or 
other solid body having its sarface cut or en- 
graved with narrow lines of irregular or ya- 
ried form corresponding to sotnd-waves, sub- 
stantially as deseribed. 

8. A sound-record consisting of a tablet or 


solid body having its surface cut or engraved 


with a number of lines of variable crosssec- 


tion, the irregularities or variations corre- 


sponding in forin to equad-waves, substan- 
tially as doseribed, 

O, ‘Themethodot fornia a sound or speach 
record Which consists in engraving or eutting 
the gaine in wax. or-a wax-like composition, 
substantially as described. 

10. The sound or speech record cut or en- 


| graved in wax or awax-like composition, sub- 
in place of the magnet; also, it is evident that | 
the vibrations of the reproducing-style could | 
be taken up and transmitted by the means | 


stantially as deseribed, 

ll. Therecording-tabletof a plonograph or 
sound-recbrding machine, having us the mna- 
terial for recording sounds or sonorous vibra- 
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tions the composition of beeswax and paraf- 
fine, substantially as described, 

12. The sound or speech record cut or en- 
graved im a wax-like composition, such as the 
compound of beeswax and parafiine, substan- 
tially as described, 

13. A tablet or: body for recording souni- 
vibrations, consisting of a paper or pasteboard 
foundation and a surface-coating of beeswax 
and parafiine compeund, substantially as de- 
seribed. 

14. The sound or speech record cut or en- 
graved ina wax-like composition, such as the 
described compound of beeswax and paraftine, 
constituting a surface-coating to & paper or 
pasteboard foundation, substantially as de- 
scribed. 

_ 15. The method of making a sound or speech 
recon! which consists in engraving or cutting 
in the recording material an irregular groove 
with sloping walls, the shape of the groove 


representing the sound-yibrations, subsian- 


tially as described. 

16. The method of makinga sound or speech 
record which consists in. cutting in the re- 
cording material a groove with sloping walls 
and of variable cross-section, the variations 
corresponding in form to sound-wayes, sub- 
stantially as described. 

17. The sound-record in the form of an ir- 
regulur groove with sloping walls cut in solid 
material, substantially as deseribed. 

18. The sound-record cut in wax or wax- 

like composition in the form of an irregular 
groove with sloping walls, substantially as de- 
seribed. 
_ 19. The combination, with a reproducing- 
style, of amounting thercfor,which leaves said 
style-fuce to move laterally, and thereby ad- 
just itself automatically to a sound-record, 
substantially as deseribed. 

20. The reproducer looscly mounted on a 
suitable support, so thatthe reproducing-stvle 
ix capable of a lateral movement,and may in 
consequence thereof adjust itself auntomati- 
cally on the record, substantially as described. 

2]. The reproducer mounted on a universal 
joint and held against the record by yielding 
pressure, substantially as described. 

22. The combination, with a grooved tablet 
or other body having a sound-record formed 


thercin, of a reproducer having a rubbing. | 


style loosely mounted, so that itis free to move 
laierally, and thus adjustitself to the groove, 
substantially as described. 

23. Thecombination,with the tablet or other 
hady having the sound record formed therein 
us an irregular groove with sloping walls, of 
a reproducer having a style for robbing over 
said record and mounted on a universal joint, 
substuntinily as described. 

24. The combination, with a sound-record 
formed in wax or awax-like material, of a re- 
producer having a rubbing style for receiving 
sonorous Vibrations from said record, substan- 
fially as deseribed, 

25, A reproducer having a style projecting 
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beyond the cdlye or end of the instrument, so 
that the position of the point of the style on 
the record may readily be seen, substantially 
as described. 

26. Ina reproducer, the combination, with 
a vibratory plate or diaphragm, of a repro- 
ducing-style fastened flatwise on said plate or 


diaphragm and bent atthe end, substantially ; 


as duseribed., 

+7. The method of recording and reproduc- 
ing svunds by cutting the record in a wax or 
wax-like material, and then rmmbbing overthe 
record the style of a suitable reproducing-in- 
strunient, so as to impress sonorous vibrations 


} on said style, substantially as described, 


28. The method of improving a sound-ree- 
ord which consists in producing an incipient 
fusion of the surface, substantially as de- 
seri bed. 

29. The improvement in preparing a sound- 
record, consisting in cutting the record in a 
fusible material, and then producing an incipi- 
ent fusion of the surface, substantially as de- 


scribed. 


30, The sound-recorder having a vibratory 
cutting-style held against the recording mate- 
rial by yielding pressure, substantially as de- 
scribed. 


70 
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95 
31, The recording instrument having a vi- 


bratorycutting-style and mounted ona hinged 
arin, substantially as described. 

32. The combination, with the tablet or body 
in which the sound-record is to be made, of 
the recording-instrument mountedon ahinged 
arm and resting by gravity against the tablet, 
substantially as inected, 

33. The recorder mounted on a hollow arm 
or standard, which constitutes also a sound- 
conveyer, substantially as described. 

o4. The recorder mounted upon an arni or 
standard hinged to its bracket or base, and 
provided with a sound-eonveyer extending 
lengthwise of said arm, substantially as de- 

35. The recorder mounted upon a hinged 
arm, and combined with a sound-convever 
which extends lengthwise of the arm, and is 
connected atthe hinge with an exterior sound- 
conveyer, substantially as deseribed. 

36, The reproducer mounted upona hollow 
etandard which forms a sound-conveyer, sttb- 
stuptially as described, 

37. The reproducer mounted on a hinged 
arm, and provided with a sound-conveyer ¢x- 


| tending lengthwise of said arm, substantially 


as described. 

38. The reproducer mounted on a hinged 
arm, and provided with a sound-conveyer ex- 
tending lengthwise of said arm, and connected 
at the hinge withan exterior sound-conveyer, 
substantially as described. 

39, The combination, with a sound-record- 


er, of a mouth-pioce shaped to surround the 


mouth and nose of the user, and to concen. 
trate the sound upon the recording devices, 
substantially as deseribed., 

40, The coinbination, with the tablet, in the 
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form of a disk, and a recorder or reproducer, 
of mechanism for causing a spiral line to be 
traced on the disk by the recorder or repro- 
dneer at & uniform surface-speed, substan- 
tinlly as described. 

41. Thecombination, with the tablet, in the 
fori of a disk, the arbor, and the metal disk 
operating asa friction-wheel, of the slide, or 
iis equivalent, such as herein shown, in which 
Kail arbor is journaled, and the friction-pin- 
ion for revolving said disk, substantially as 
sleseribed. 

42. The eombination, with the recorder or 
the reproduecer, the disk, the arbor, and the 
laterally-movable support to the arbor, of the 
friction-pinion placed behind and. bearing 
aguinst the disk at a point opposite the re- 
corner or reproducer, substantially as de 
scribed. 

43. Tho combination, with a recording-style 
and the support therefor, of acup on the back 
of said support, and the sound-conyeying tube 
terminating just. behind the cup, substantially 
as described. 

44. In combination with the style of a 
sound-reproducer, a vibratory body or plate 
of hard rubber, upon which vibrations are im- 
pressed bysaid style, and through which they 
are transmitted, substantially as deseribed. 
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45. A tablet provided with a wax or wax- 
likecoating, and having engraved in said coat- 
ing a spiral line with inequalities or irregu- 
larities corresponding in form to sound-waves, 
substantially as described. 

46. A tablet provided with » coating of wax 
or Wax-like composition, and having a sound- 
record engraved in suid coating, said engraved 
coating having the glazed surface which re- 
sults from an incipient fusion of the wax after 


cutting or engraving the record, substantially 


as described. | 
47. In combination with a sound-recorder, 


@ flaring mouth-piece shaped to fit over the 


face of the nser and to include his nose, and 
communicating through a tube or contracted 
opening with the space behind the diaphragm 
of said recorder, substantially as described. 

Tn testimony whereof we have signed this 
specification in presence of two subscribing 
witnesses, 


CHICHESTER A. BELL. 
SUMNER TAINTER. 


Witnesses: 
PHILIP MAURO, 
C. J. HEDRICK. 
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UNITED STATES CIRCUIT COURT 


For rHe Souruery District or New Yore. 


= —_—_ eee ee ) 


AMERICAN GRAPIOPHONE COMPANY 


Vs. ee 
>In Equity. 
NATIONAL GRAMOPHONE Company & 
Frank SEAMAN. 


en TE 
AFFIDAVIT OF ORVILLE D. LA DOW. 


— ee == 


County axp STATE or New York, ss: 

Orville D. La Dow, being duly sworn, deposes and 
Says: 

That he is a citizen of the United States, residing at 
Yonkers, in the State of New York, and doing business 
in the city of New York, and that he is the president 
of the National Gramophone Compuny, a corporation 
organized and existing under the laws of the State of 
New York, one of the above-recited defendauts. 

AND DEPONENT AVERS that the defendant cor- 
poration buys of Frank Seaman, a citizen of the United 
States residing at Yonkers, New York, the other above- 
recited defendant, gramophone machines and records 
made in accordance with certain patents of Emile Ber- 
liner, and sells them through a large number of ageuts 
to the public. 

DEPONENT FURTHER AVERS that this busi- 
ness as conducted by the National Gramophone Com- 
pany amounted to many thousands of dollars in the 
year 1896, that it amounted to several hundred thon- 
sand dollars in the year 1897, and that the public 
during the year 1898 has been paying for Gramo- 
phone machinery bought from the agents of the 
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National Gramophone Company at a rate appro... , 
ing three-quarters of a million dollars a rear. 
DEPONENT FURTHERMORE AVERS that nean, 
two years ago over three hundred ugents of the National 
Gramophone Company were engaged in selling Gramo-. 
phone machinery to the public, and that at the present 
time over one thousand such agents are thus engaged. | 





Ci 
: such agents being distributed throuvhout the United 
os States and being found in every jinportant town and 


e.g city of the United States. 
Lom DEPONENT FURTHERMORE AVERS that the 





[ o- price of the standard Gramophone reproducing niaclaue, 
= as sold to the public, has been kept uniform at twenty- 
; x five dollars, aud that despite the fact that the Americ tu | 
i Graphophone Company has been putting out Graphio- 
‘7 | phone machines at a considerably less price, namely, 
= ~ ten dollars euch to the consumer, vet the manifest 
—— superiority of the Gramoplione for amusement purposes 
Set ; has been such that their sale has steadily increased, 3 
ie 3 despite this competition of cheaper machines. | 
eae . DEPONENT FURTHERMORE AYERS that the 
> 4 Gramophone machine, as sold by the National Gramo- 
od “s phone Company, fills a want for amusement purposes 
a which is not filled by any other machine on the market, 
b 4 and that this is trae by reasou of the fact that the eal 
Bao volume of sound produced by such « gramophone is : | 
i several times as large as the volume of sound produced G 
Bi : by any other known form of speech reproducer. This 
* 7% . feature, therefore, naturally makes the Gramophone 
4 peculiarly adapted for amusement purposes in rooms 


or halls containing more than one or two people. 
Furthermore, the indestructible character of the bard 


“38 : robber record permits the Gramophone to go iute the 
=< S - hands of the general public and of unskilled users, 
= . which is not true to the same extent of other records 
si =a pits , | ~ pow on the market. | 
a - ee ~“DEPONENT FURTHERMORE AVERS that the 
foc... ee | = business of the National Gramophone Company, with 
‘S > - a its thousand agents and its hundreds of thousuuds of 
2 aoRe 2 Be, = - 
ae: kee ae | 
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dollars of eapital, would be irreparably injured if it were 


_temporarily enjoined, so much so that it is doubtful 


whether it could ever again be reconstructed, and this, 
in deponent’s opinion, without any corresponding bene- 
fit to the American Graphophone Company, whose 
machines could not replace those sold by the National 
Gramophone Company. 

DEPONENT FURTHER AVERS that the National 
Gramophone Companris eutirely responsible financially 
as shown, amony other things, by the fact that it has on 
hand tu-day over forty-oue thousand dollars, undivided 
surplus, which is kept on hand or invested in the busi- 
ness, un | this surplus is constantly increasing over and 
above the dividends betny paid. 

DEPONENT FURTHER AVERS that the Americau 
Grapbophone Company, or its agents, are designedly 
injuring the !msiness of the National Gramophone 
Company by threatening cireulars which they send to 
the agents of the National Gramophone Company, and 
are further attempting to reach the same result by an 
organized system of newspaper manipulation. 

DEPONENT FINALLY AVERS that, although the 
National Gramophone Company bas been doing business 
for over two years, and has been openly and publicly 
selling Gramophone machinery throughout the country 
for this time with the full knowledge of the American 
Graphophone Company and its agents, aud despite the 
fact that the business of the National Gramophone 
Company has been done just as publicly and on a 
scale comparable with that of the American Graph- 
ophone Company, yet the American Graphophone 
Company or its agents or its legal representatives have 
never during all this time given the National Gram- 
ophone Company or any of its officers or agents or 
any of its legal representatives auy notice, oral or 
written, formal or informal, that they, the American 
Graphophone Company, considered the gramophone 
machine an infringement of the patent rights of the 

American Graphophone Company, and that the Na- 
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Be es Sb ee ; 
a eee. | tional Gramophone Company has therefore been pro- 

ceeding in entire good faith, and by the investment ol | 
large capital and by the expenditure of much skill and ‘3 
. enterprise in building up a business from which the 
~=a8 “or American Graphophone Company now seeks to reap 

a4 the benefit. 
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4 Sworn to before me this 22nd day of November, 

a | A. D. 1898. 

= . [SEAL.] Est T. Fess, 

Notary Public No. 89, 
New York Co., N. Y. ‘| 
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UNITED STATES CIRCUIT COURT 


a eS 


= | For THe Sovcrnern District or New Yonrk. 


AMERICAN GRAPHOPHONE COMPANY 


Vs. | a. oe 
>In Equity. 
NATIONAL GRAMOPHONE Company & 
Fiuank SEAMAN. 
~ | ee ee ee eee 
A AFFIDAVIT OF FRANK SEAMAN. 
CouNTY AND SraTe oF New York, ss: 

Frank Seaman, being duly sworn, deposes and says : 

- That he is a citizen of the United States, residing at 


Yonkers, in the State of New York, and doing business 


served in the above-entitled case, and that be is treas- 
urer of the National Gramophone Company, a corpo- 
ration organized and existing under the laws of th 
State of New York. 

AND DEPONENT AVERS that he is the licensee of 

the Berliner Gramophone Company, a corporation of the 

& State of Virginia, which controls certain patents, the 
inventions of Emile Berliner, relating to gramophones, 
and that under and in accordance with said license he, 
the deponent, sells to the National Gramophone Com- 
pany gramophone machines and records which are, in 
turn, through the agents of the National Gramophone 
Company, sold by it to the users throughout the 
country. 

DEPONENT FURTHERMORE AVERS that his 
business of selling gramophones to the National Gramo- 
phone Company would be irreparably injured if it were 
temporarily enjoined, so much so that it is doubtful 
whether it could ever again be reconstructed, and this, 








in the city of New York, upon whom process was ° 
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: 3 in deponent’s opinion, without any corresponding bene- 

[ bed fit to the American Graphophone Company, whose 
i | machines could not replace those sold by the National 

E aa ae | Gramophone Company. 

ae ie DEPONENT FURTHER AYERS that he is per- 

Sere sonally possessed of large means in stocks and bonds ; 

= that he is a director of the Fourteenth Street Bank, 

a and is recognized in the community as a man of finan- 

ete: | cial means and standing. 

. ee ; Frank SEAMAN. 

‘. zs Sworn to before me this 25th day of November, 1898. 

tie [SEAL.] Epwarp McCarrny, 

i 35 Notary Public, N. Y. Co. 
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Thomas S. Parvin 7 . eae Ss 
; de ee a as 
ssc cet erterniome tothe eens eee tin at $.S Se: gS PANELS 
ALS oe EO eee 
IN THE CIRCUIT COURT OF THE UNITED : - 2 J ween G : = j 
STATES = : i> == ite = ios 2 = peat maim ; + Sa : 
For tHe Sournern Districr or New York. ~~ .- See 
AMERICAN GRAPHOPHONE COMPANY, i ‘ : aa r =: 
Complainant, Se ee 
Vs. | ; i ail = 4 
>In Equity. jt sa e 
NATIONAL GRAMOPHONE COMPANY AND | ‘ eh Rae “at =. 
Frank SEAMAN, pene Se = 
Defendants. meant | : = = 


ee aa“ ESSE 


AFFIDAVIT.OF THOMAS S. PARVIN, 
ON BEHALF OF DEFENDANTS. eer | 


Cirry AND Cotnty oF PHILADELPHIA, t i 


State of Pennsylvania. ;=" | eae 
Thomas §S. Parvin, being duly sworn according to pe aS ge es 
law deposes and says: That he is a citizen of the we SSIES Set eee ew Se 
United States, and resident of the City of Philadelphia, | ry 2 Be eel 
and State of Pennsylvania. 4 ieee = 
That he is President of the Berliner Gramophone 3 eS ae —- “: e 


Company, a corporation duly organized under the laws oc gh, Pai Se = 
of the State of Virginia, having its office in the said : 2 oe 





City of Philadelphia; aud has been President of said é ee Vin Sa 
Company since its organization October 31st, 1895. : £5, ee i i 
That the said company was organized principally 2, Ser ee 
for the purpose of acquiring the exclusive rights under oS eee ee é 
sundry Letters Patent of the United States issued, or pass 5 Sm Bes 
to be issued, to Emile Berliner, of the City of Wash- ey See 
ington, D. C., for certain inventions of the said Berliner see “SnF 
reluting tu certain sound recording and reproducing pO eer eee 
machines, and parts thereof, commonly kuown as the i : tas = 
“Gramophone,” and for manufacturing and selling the ~ ht oo, pee SS 
: =i see - ee ee FR ae es ERs 
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said gramophones, and parts thereof, and licensing 
others to manufacture, sell and use the said inventions. 

That the said Berliner Company shortly after the 
date of its organization acquired from the United States 
Gramophone Company, tie owner of the said inventions 
and Letters Patent of the said Emile Berliuer, the sole 
anil exclusive right to manufacture, sell, and use the 
said inventions of the said Berliner, and beerme the 
sole licensee, among other pateuts, of the Letters Patent 
of the United States to said Emile Berliner for Improve- 
ments in and relative to said Gramophoues, No. 072,786, 
dated Nov. 8, 1887 ; No. 332,790, dated May 15, 18838; 
No. 534,543, dated Feb. 19, 1895, and No. 545.623, 
dated Oct. 29, 1895. And that the said Berliner Com- 
pany by said license aud grant duly acquired on or about 
September, 1895, became the sole and exclusive licensee 
of the said Berliner Gramophones and Improvements 
thereon and still is the owner of the same. 

That on or about October, 1896, the said Berliner 
Company licensed the said Frank Seaman, one of the 
defendants in this suit, to buy, sell, aud deal in Gramo- 
phones and Gramophone goods embodying the said 
inventions of the said Berliner, and constituted the said 
Frank Seaman its general selling agent; and that the 
said Frank Seaman still] continues in that capacity. 

That shortly after the said Berliner Gramophone 
Company acquired the said rights under the said Ber- 
liner Patents, it mace arrangements at great expense to 
manufacture and sell Gramophones constructed under 
the said Letters Patent, in large quantities throughout 
the United States, aul shortly thereafter commenced 
the manufacture of the suid machines, and since that 
time has manufactured the said machines and sold the 
same through the said Frauk Seaman in large quanti- 
ties throrghout the United States, and still continues 
to an increasing extent the manufacture and sale of the 
said machines, which Lave met with a most generous 
demand and the approval of the public. 

That before engaging in the manufacture and sale of 
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Thomas S. Parvin. pce he See = os 
fs aS howe 
the said machines, and before becoming the exclusive es ip 28 
licensor of the same this deponent as President of the ‘ eae # iP,' 
said Berliner Company was furnished with a legal pee Si as is 
opinion in writing signed by Messrs. Pollok & Mauro. ae | 
Patent Attorneys of Washiugton. D. C., of excellent i = we | 
standing, as this deponent is informed, dated Septem- <3 | 
ber 28, 1891, addressed to the said Mr. E. Berliner, Hoe | 
setting fortl distinetly the prior art and stating un- re | 
equivocally in their opinion that the Berliner method, az | 
and instrumentalities then employed in practicing it, ad | 
were not controlled by any patents except such as were eee: 
granted to the said Berliner, and such as were then in oa 
the course of issue. si an 
This deponent avers that he is familtar with the con- = 
struction of defendant's machine, such as shown in =H 
complainaut’s Exhibit, Defendant’s machine, and with 33 
the construction of defendant’s records, and the opera- os 
tion of machine, and is also familiar with the general : a 
construction and operation of complainant’s machine - ; et 
such as commerciaily used, Known as the “ Grapl- : x 
ophone,” and avers that defendant’s machines and u 
records are radically different in construction, opera- asa 
tion, principle and appearance; and avers, further, : = 
that, as far as the publie is concerned, defendant's as 
machine cou'd not possibly be mistaken for complain- ee 
ant’s, so radically different is it, not only in econstruc- ates 3 
tion and operation. but in general appearance; and ga eee 
this deponent avers that it has been his policy and wo 
practice as Presideut of the said licensee Company to eo ate 
see that every effort be made at all times since the ea ace 
manufacture and sale of the said Gramophone has ie EPR 
been commenced that the same should be presented to Sarge gt 
the public as a talking machive distinctly independent fa 2a 
of all other known talking machines, and that it should sya 
not be in any manner liable to be confused with or | ad 2 BS 
mistaken for the Graphophone, or any other tulking a Renee 3 
machine. “an TEES 
That defendant’s machine, this deponent avers, is so aes = ast 
far superior as an amusement device for entertainment - 2 Toa 3g 
4 ae ae . 
4 | 
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purposes that it would be greatly to the disadvaninge 
of the defeudants that this machine should be in any 
manner confused with the Graphophone. For such 
purposes this deponent avers that defendant's machine 
is so far superior to complainants devices, or any 
other talking machine in existence, iu the results pro- 
duced, owing to the radicaliv ditferent method of pro- 
ducing records and the coustruction of the records, 
and the means of reproducing the same, that the two 
machines, as far, at least, as resu!ts sre concerned, 
cannot be compared. 

This deponent avers that owing fo the method and 
means practiced by defendants in recording sound aud 
producing records thereof in undulatory hnes of even 
depth the record of the sound waves produced upon 
the tablet is much sharper, more distinct and better 
detined and as a conseytence, can be reproduced with 
greater distinctness, volume and accuracy than can 
possibly be produced by records formed by cutting the 
record in the base of a groove as contained in com- 
plainant’s records and devices, or by any other known 
method. 

This deponeut avers, from actual experience and ob- 
servation, that in talking machines constructed in ac- 
cordance with complainant's devices the listener iu 
order to clearly catch and understand the reproduced 
sound must stand within a few feet of the trumpet at- 
tached to the machine, while the reproduced sound 
from defendant’s machine with a small horn, such as 
used for house purposes, may be distinctly heard in 
any part of a large auditorium ; may be plainly heard 
in almost any part of an ordinary dwelling house when 
the interior doors are open; and this deponent avers 
that he has distinctly heard the reproduced sonud from 
defendaut’s records and machine, on a quiet lake of 
water where the machine producing the sound was 
located at a distanee of two miles. 

This deponent avers that defendaut’s machine as 
constructed is adapted only for amusement and enter- 
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tuinment purposes, as distinguished from the ecommer- ; = = 5 
cial use for which complainant's construction is used Soa 
r in business houses in taking letters, etc. from dictation, : ~ ws Pe 
subsequently to be reproduced by au operator upon “ae 
the typewriter. Defendant's records from the method 2 sy st 
of their coustruction must necessarily be made iu the Ee Re 
‘ laboratory, or like places, and the machine is, tlere- Te a 
fore, not adapted for such commercial purposes in this a oe 
sense. Detendant’s machine is, therefore, adapted - 
principally for halls, aud for home purposes, in «wmus- 
ing and entertaining audiences by the reproduction = S 
clearly, distinctly. and with any desired volume, of ae ; 
songs, iustrumental music, recitations, dialogues, ete. 3 me. 
This deponeut avers that defendant's records being Ba 
‘produced in hard rubber, by reason of the radically | 
different method and constriction of apparatus adopted 
and used by defendants in the construction of records, 
are far more durable than those produced by com- 
plainant’s method and mechanism, as well as being ; : ae 
very much superior; that said defendant's reconis are nee. : 
practically indestructible by auy ordinary nsage, and . = 
a as the records may be used any number of times. a 3 
| thousand times if desired, without tmpatiug the qnal- Bi 
|. ity of the same as records. Waa or wax-like records : = 
? are necessarily fragile, easily cracked or broken, even : 
wheu care is taken, and necessarily become valueless ‘ tc 
&3 or greatly impaired by constant use. They are aiso , 
very susceptible to climatie changes. a 
This deponent avers that the said defendant's records, ay 
by reason of the method and means employed in their < 
construction, as set forth and deseribed tu defendants ‘ 2 
patents, ean be rapidly produced by matrices in the Bd ie 
hard rubber in any desired quantity at a minimum cost, eae 
which allows of the same being furnished to the publie ~~. SES S$ 
at a reduced price within the reach of all able to pur- 33 ret ees 
chase machines. Se 
This deponent avers that Sluice the commencement of Pee is 
the manufacture and sale of defeudaut's machines by iy st 
the Berliner Gramophone Company they have been Ese 
= aie Pee 
Taian Re oo ae 
4 . © re eee 
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sold continuously in large quantities ; that from year 
to year the sales, and the public demand for the same, 
have constantly and continuously increased until in the 
year 1897 the sales amounted to about two hundred| 
thousand dollars. and that an increased number of sales 
proportionately has been made in the vear 1898 ; that 
as this deponent is informed aud Lelieves over one 
thousand selling agents are now engaged in the United 
States for the sale and distribution of the said ma- 
chines ; and that large numbers of machines are now 
being manufactured and sold in foreigu countries. 
This deponent avers that the selling price of de- 
fendant’s machine has been uniformly maintained at 
twenty-five dollars per machine, notwithstanding the 
fact that the complainants have for some time past 
been putting out inferior graphophone machines upon 
the market at ten dollars per machine to each con- 
sumer in order as this deponent believes to undersell 
the defendant; That notwithstanding said cut in price, 
and the putting out of cheap machines by the com- 
plainant, defendant’s sales, by reason of the manifest 
superiority of the gramophone, have steadily increased. 
This deponent avers that although defendant's ma- 
chines have been constantly upon the market in large 
_ quantities for about three or four years last past, and 
have been coustantly advertised by the defendants, 
with the full knowledge of the con:plainant and its 
agents, yet the complainant, or its agent or legal repre- 
sentatives have never given to the defendants, or any 
of them, or any of its officers or agents, as far as this 
depouent has been able to ascertain, nor to the Ber- 
liner Company, its officers or agents, nor to the United 
States Gramophone Company, its officers or agents, 
nor to any parties connected with the manufacture or 
sale of the defendant’s machine, as far as this deponent 
has been able to ascertain, any notice whatsoever in 
writing, or otherwise, that defendant's machines were 
an infringement, or were considered an infringement 
by the complainant of any of compluinant’s patents, or 
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of any of its exclusive rights whatsoever, until -suit 
brought in this case; and that the Berliner Company, 
and its agents, have been proceeding in entire good 
faith throughout all their transactions in the mannfac- 
ture and sale of said defendant’s machines, and have 
invested and expended large sums of money in the 
manufacture, sale and advertisement of the said ma- 
chines, and in the building up of their said large busi- 
ness. 

This deponent avers that the said National Gramo- 
phone Company, one of the defendants to this suit, 
buys gramophones from the said Frank Seaman, as 
this deponent is informed, and sells the same to the 
public in the same capacity as any dealer might buy 
and sell machines from the licensee. 

This deponent avers that the said Berliner Company, 
and the United States Gramophone Company, the 
owner of the said Berliner Patents, from whom the said 
Berliner Company has acquired its said license, are 
desirous of becoming parties defendants to this suit, 
and this deponent believes that the said companies are 
abundantly responsible financially to meet the demands 
af any decree which might be entered in the event of 
judgment against the defendants after final heuriny, 
should the complainants prevail in this, its said suit. 

This deponent avers that great damage and injury 
has been done to defendant’s business by the uncalled 
for, and unjustifiable notices and advertisements ciren- 
lated by the complainant company amongst the public 
threatening all purchasers and users of the defendant’s 
said machine. 

This deponentavers that great and irreparable damage 
and injury would be occasioned to the said defendants, 
- and their business, should tie defendants be tempora- 
rily enjoiped as prayed in the said Motion for Prelins- 
inary Injunction, and withoutany correspondiug benefit, 
in this deponent’s opinion, to the complainant; and 
that the granting of such preliminary injunction against 
the defendants would occasion a much greater loss and 
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injury to the defendants than any possible loss or dam- 
age or injury which the complainant might suffer, if 
any, by reason of the failure to grant said motion : 
that the granting of said motion would Immediately 
stop aud bring to a standstill defendant's business, nnd 
the large business of the Berliner Company, ia whicl: 
many hundreds of thousands of dollars have been in- 
vested, and occasion a loss to the defeudants which 
eould not be recoverable, aud from which it could never 
fully recover, even after a decred favorable to the de- 
fendants upon final hearing. 
Aud farther this deponent saith not, 
Tomas $. Panyty. 


Sworn and subscribed before me this 28th dav of 
November, A. D. 1898. 
[SEAL. ] Frank D. Guanaw, 
Notary Public. 
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City OF WASHINGTON, ? . 
District of Columbia, 5 * 
Emile Gerliner, being duly sworn, deposcs and says : . 
I am a citizen of the United States, residing at SF tears gsr es 
Washington, in the District of Columbia, and I am the ee Lt SS8 
. inventor of new processes of recording and reproducing pe 7 
. , sounds and of the machines for practicing these proc- 


esses known as GRAMOPHONES, sold by Frank Sea- ere eas Sos 


i 
pai 


Ms Mlle iar a debate ba; 





man to THE NATIONAL GRAMOPHONE COM- 3 = =) SOE 
PANY, and by them to the public, and upon whom, Je Se tees 

namely, Frank Seaman and the NATIONAL GRAMO- eee te aoe | 
PHONE COMPANY, process was served in the above- oS oe oer es 
entitled case. For my above said inventions I have Ease ie : 3 
obtained letters patent of the United States as follows : ‘26 ees Se 

No. 372,786, dated November 8, 1887 ; ae Se Pane te a ca 

No. 382,790, dated May 15, 1888 ; ae eee eee 

_ No. 584,543, dated February 19, 1895; tu jh ase eRe es , 
No. 548,623, dated October 29, 1895; 2 3. Se ee 

No. 564,586, dated July 28, 1896. Sea ee ee ee : 
Patent Office copies of these patents are hereto Ssh ia eee Fs" 
annexed. Fen ee. PRES ea oe 
I FURTHER SAY: that j in the early part of the year a BUS AE os 


1877 I engaged in the invention of telephone instru- 
ments aud I invented numerous such instruments, and, 
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among others, the telephonic transmitter known as the 
MICROPHONE, which is now universally associated 
with my name. But prior to my inventions in tele- 
phony and subsequent thereto I studied the science 
of acoustics and became familiar with its laws and its 
applications to the industrial arts. 

I FURTHER SAY: that at an early period of my 
hife, and certainly long prior to the year 1887, 1 was 
familiar with the acoustical apparatus invented by 
Leon Scott, described in ordinary text books on Pliys- 
ics, known as the PHONAUTOGRAPH. 

Scott’s phonautograph consists of a evlinder that 
can be rotated, and the surface of which is covered 
‘with lampblack ; or the cylinder is first covered with 
paper, and lampblack is deposited upon the surface 
of the latter. In proper relation to this rotating 
eylinder is a diaphragm, against which sounds are 
directed and which carries a light stylus or pencil that 
inscribes the vibrations of the diaphragm laterally 
upon the cylindrical surface, by removing from the 
same an undulatory line, and thus, more or less, lays 
bare the surface of the cylinder along such line. 

I FURTHER SAY: that in the early part of the year 
1887 I enguged in the invention of the sound recording 
and reproducing apparatus which has siuce become 
known underthe name GRAMOPHONE, and that in the 
Leon Scott phonautograph I found the germ of the 
principles which [ embodied in my sound recorder and 
reproducer—unamely, the principle that, in order to pro- 
duce an accurate sonnd record, the resistance which the 
diaphragm and the stylus have to overcome ip making a 
record of sounds must be exceedingly small, and that 
said small resistance must be substantially uniform for 
allamplitudes of vibration; and in my first attempts 
at making a sonud recorder I followed with the utmost 
care the footsteps of Leon Scott aud never deviated from 
the fundamental principles thereof. 

I FURTHER SAY: that, beyinning in the early spring 
of 1887, with my work on the gramophone, I proceeded 
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3 Site wre tee ee et oe eae ga ten ere eng 
. Emile Berliner, aoe 5 pes Fe 
re 5 Veet Re Sees 
= to make a sound record upon paper, upon which I had cae ee. 
deposited Jampblack from a smoky flame. I traced : = 6 6 SS eae 
¥ upon this paper an undulatory line, by an exceedingly f ) ani SSS aN 
~ | | light stylus, connected with a diaphragm, against which “= Soe = gee Bo 
sounds were uttered, the paper being upon a cylinder SY Ae. ee are 
| which was rotated. I thus obtained « phonautographic + ER ee 
- - record, exactly in the manner of Leon Scott. This ree- ore. ake 
| ord I copied in type metal by the process Known as eo lar < 
i photo-engraving, and‘T finished the same sometime in ; =% 
> April, 1887. The type-metal copy of the phonanto- ae 
graphic record represented a laterally undulatory eS eae 
7 groove of substantially even depth, from which sounds Cae ail 
4 were reproduced by a diaphragm and stylus, the latter UE ae 
! being passed through the groove, either by moving the 4 3 ; 
lo stylus or the type-metal record. ee ss 
. T then made phonautographie reeords upon glass 2 
| - disks covered with lampblack, pure sud simple, and 
" again I made phonautographie records upon glass 
disks covered with lampblack and an exceedingly tine E : 
spray of oil, producing a very thin film, consisting of ; ; 
sel a mixture of lampblaek with oil, which is’substantially : 
, printer's ink. : : 
The phonautographic records thus prodaced were a | 
Le photo-engraved in metals, and from each of them I te ge Se Sie 8S : 
9 reproduced the recorded sounds. ; 3 Eee 
’ The copying of phonautograms by photo-eng¢raving ; oe 
ga I discontinued in the early part of 1888, and substi- Saas ee 
tuted for it a direct etching process, to which I ever ne Sat te 
Xf ' afterwards adhered. Instead of making the phonauto- Sa Ss 
gram upon paper or glass, I made it upon a flat zinc Ste Se 
disk, which I covered with an almost infinitesimally eae 
thin layer of a fatty film, derived from a partial solu- 
tion of beeswax in benzine; aud [then etched, by 
suitable acids, the undulatory line that [ traced through 
‘i the fatty film, into the zinc, thus obtaining, in the zine 
plate, a spiral, laterally undulatory line of substantially 
- even depth. This record gave very good reproduction. 
I FURTHER SAY: that in August of 1887, after I 
: had produced the sound record etched in zine, and had. 
— : - 
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reproduced the recorded sounds from the same, 1 
became accidentally acquainted with the fact that Mr. 
Charles Cros, a Frenchman, had described certain 
processes of recording and reproducing souuds, based 
upon the principle of the Scott phonautograph, and 
specifically carried ont by a process of etching and 
photo-engraving, the leading idea of which was also to 
produce a laterally undulatory sound record-groare of 
even depth, in hard, resisting material. I thus dis- 
covered, for the first time, that L had pursued the same 
general course as had been indicated by Mr. Cros, 
and I now understand that said Cros is the same 
person who took out a French patent, No. 124,215, ou 
May 1, 1878. 

I FURTHER SAY: thatin the spring of the vear 1s55. 
in the manner hereinbefore set forth, I had achieved 
the process of making sound records in metal, and the 
results obtained were so good that the zine records, 
together with the reproducing apparatus, were fit to be 
placed upon the market; but since I could, thus far, 
make only one metallic record from each plonan- 
tographic sound tracing, or, at best, electrotvpe coptes 
therefrom, the records were too expensive to warrant 
their manufacture for commercial purposes. 

For this reason I proceeded to devise means for 
multiplying the gramophone records, by copying the 
original zine records in other hard, resisting materials, 
such as celluloid, and finally in hard rubber and other 
like hard, resisting compounds, and by the middle of 
the year 1891 I had completed this task satisfactorily, 
and had thereby completed my whole system, at which 
I had begun to work in the early part of the year 





1887. 
eo = I FURTHER SAY: that the four years which elapsed 
i. ~ between the beginning of my work on the gramophone 
eo and the time when I had improved every part of the : 
a system so completely as to be fit to be offered to the . 
; Sea public at a reasonable price, I devoted exclusively to 
ie : this work, making innumerable experiments in spe- | 
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cially equipped laboratories, at great expense and sac- ge 2 lee = et: 4 
rifice; that no part of that time I devoted to other on pees ; cool rie 
pursuits, but devoted it all to this work, and to nothing 2 eS 2 ee 
I FURTHER SAY: that in the summer of 1891 I AY HERS Ee tse 
was convineed that all my processes and machines had SRSA OE eee 
been so improved as to warrant the enterprise of 1 Peat aa a Pa 
bringing the sime into the market; before doing so, ; ment Bee 
however, I sought and obtained the advice of promi- sh, Re eae “ 
nent patent counsel, Messrs. Pollok & Mauro, who had ae. Made. Rib ats ae 
been the pateut solicitors for Messrs. Bell & Tainter, ce, ee St aS 
| the inventors of the graphophone, in procuring their mee: ye 
patents, and who, consequently, had vast knowledge Eiki 
| and experience in talking machines. I requested these Je See 
_ gentlemen to ascertain and advise me whether my AS er 
process aud machines infringe the patents of any per- ws Ze 2 
son or persons, in order that I might know whether 1 ‘ ETS 
am warranted in soliciting financial and other aid fron “ee : 
persons who might be willing to engage in the exploits- * 
) tion cf my invention. | 
| For this purpose | submitted to Messrs. Pollok w OR Ee ae ; 
Mauro, for inspection and study, a recording apparatus | : ze 
|: built substantially like that which is now employed us = te 
f a art of the gramophone, and a reproducing appa- pe 2. oe * 
/ ratus also built substantially like that which is now in nS eee ig 
. public use, with its hard rubber record and the repro- awe hae a eee 
@ ducing stylus carried on an arm having both a lateral | a ee 
and vertical swing. Soe Stee an es 
I FURTHER SAY: that Mr. Philip Mauro, as 2. mem- SSE in £ 
ber of the firm of Pollok «& Mauro, on September 28th, aS Agee é 
| 1891, advised me, by a reportin writing, that my machines “- Pit oe 
and processes do not infringe any existing patent 2 Bee 
rights, giving their reasons therefor in full. The said ee es 
| report of Messrs. Pollok & Mauro is hereto annexed. 1's gin Seer ele 
I FURTHERSAY: that [then felt warranted in solicit- Df Seas 
ing financial aid for the introduction of the gramophone ores © > ia eg ee 
upon the market, and in the year 1894, [ began the | TMs eee 
tj manufacture of gramophone reproducers and hard rub- OSE RS one 
| | ber gramophoue records, through the auspices of the | Behn 
ne PE ee 
Est. nee a Sekt Vee epg 
—_— es 
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United States Gramophone Company, a corpuration 
organized under the laws of the State of West Virginia. 
This company, at that time, had a factory and sales- 
rooms in Baltimore, Maryland, on a prominent busi- 
ness street, did business publicly, and without conceal- 
ment, and sold in the fall of 1894 about one thousand 
reproducing machines and about 25,000 hard rubber 
records. Inthe vear 1895 an agreement was made 
with the Berliner Gramophone Company, a corpora- 
tion organized under the laws of Virginia, who contin- 
ued the manufacture and sale of gramophone machinery 
and records on a more extended scale and with all pos- 
sible publicity. During the years 1896, 1897, and 1898 
the sale of gramophones has been continued by Mr. 
Frank Seaman, of Yonkers, New York. 

I FURTHER SAY: that despite this public and large 
sale of gramophone machinery and records, extending 
over a period of five years, and with the full knowledge 
of the officers and agents of the Americau Graphophone 
Company, I never received any intimation or sugges- 
tion of a notice that the gramophone was an infringe- 
ment of any patent rights controlled by the American 
Graphophone Company. and I do not know and do not 
believe that any one connected in apy way with the 
gramophone interests has received such notice. 

I FURTHER SAY: I am familiar with the construe- 
tion and mode of operation of the phonograph, invented 
by Thomas A. Edison, and also with the construction 
and mode of operation of the instrument known as the 
graphophone, described in letters patent of the United 
States granted to Chichester A. Bell and Sumner 
Tainter, to wit: 

Patent to Bell and Tainter, No. 341,214, dated 
May 4, 1886 ; 

Patent to Bell and Tainter, No. 341,288, dated 
May 4, 1886; and 

Patent to Sumner Tainter, No. 375.579, dated De- 
cember 27, 1887 ; "i 
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and I am also familiar with the construction and opera- | Stee See Se 3 
tion of the graphophone, as the same is publicly sold, © | = 3-2) Sst sth Me 


“ I FURTHER SAY: The Edison phonograph, as well = cs = ca ics 


: ; . Sad a Pegi ae eg 
as the graphophone, are based upon radically different - Sis i 1 Sere Seo wee 
principles from those embodied in the gramophone, ~~ © 2 Utero SS 

cv eae ae 
5 3 


Li 


one of the fundamental diiferences being that whereas __. "a SACRA om any 
¥ the phonograph and the graphophone produce asonnd =~  L E 


record consistiug of 1 groove of varying or undalatory ges Sesce= 
depth, in soft, destructible material, the gramophone Rae of gees 
produces a sound record consisting of a laterally un- ite, See 
dulatory groove of even depth, in hard, indestructible | : a8 aE aes. 
material. = ae Se ae 

As a consequence of the difference above pointed eee ash ee rg 
out, in the reproduction of sounds from a phonographie pe ae mb ~ 
or graphophonic reeord the stylus and diaphragm are att ae Seg 


actnated by the undulations of the bottom of the record —. Soe est 


groove, while in the reproductions from a gramophone ; a 
record the stylus and diaphragm are actuated by the ‘ 
undulations of the sides of the record groove. In 


other words, the sour 1 records of the phonograph and SE ARS Sa SR 





| of the graphoplone are represented by the bottom of eee nek Maree 
> the record groove, while the sound record of the pA ee Pa = 
gramophone is represented by the sides of the record ee fe Sores: 

groove. ees Sie a 

As a further consequence, in the graphophone the ‘Ses Bay 3 P| 

stylus is moved by the undulatory record positively in ) Sie a et Sees a4 
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one direction only, and is moved by the elastic force aoe fs 
of the diaphragm in the other direction; whereas in tine eee Sate 
the gramophone the stylus is moved by the undulatory AY ee a ee 
record positively in both directions. | - St See 

As a further consequence of the differences above sta SS 
pointed out, a very important and novel advantage is 28. eg ee ee 
secured, in that an undulatory groove of even depth is 5, SESS 
capable of being copied from the original record, with Gis ig oye Ee To oe 
great perfection, in any other material, whereby I was 2 


led to the making of copies of the original metal records 
in hard rubber, or other like substances; so that the — 
“original metal records need not be used at all for the 
reproduction of sounds, and are, as a matter of fact, 
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ee not commercially used. T can make thousands or an 
ee unlimited numberof copies of one original metal record ; 
i E while neither the graphophone nor the phonograph 
i records cau be thus multiplied, if at all. 
53 ; All this is due to the fact that the graphophone of 
a Bell aud Tainter is a development of and improvement 
ees upon the Edison phonograph, the merits of which im- 
oo | provement I do not deny; whereas my gramophone is 
: = | a development of and improvement upon the work of 
a ; Cros, which proceeds upon an entirely different line. 
; Se IFURTHER SAY: that while my reproducer employs 

| a universal joint for supporting the reproducing mechan- 
t | ism, the fuvetion and effect of this mounting ditters in 
ae every essential particular from that of Bell and Tainter. 
i These patentees utilize the lateral movement of the 
a universal joint to permit the stylus to adjust itself 
Pe within the lateral space of 2 groove with sloping walls 
= ; and having a sound record in the bottom of the groove, 
ae in such manner that the stylus may come to rest and 
= bear upon the bottom. The sole purpose of the lat- 
fy eral adjustment is to enable the stvlus to certainly 
F ca reach the bottom of the groove, and the useful com- 
ee pass of the adjustment is limited to the width of one 
g groove. In the gramophone the lateral movement 
a permitted by the universal joint replaces the feeding 
E 3 mechanism of Bell and Tainter, consisting of screws 


and gears, which carry the stylus from convolution to 
convolution along the record. In the gramophone 
record no lateral adjustment of the stylus within the 
groove is necessary. Besides, in the gramophome the 
lateral novement of the stylus actuates the diaphragm, 
whereas in the graphophone it is the vertical movement 
which does this work. 

Again, the vertical movement permitted by the uni- 
versal joint in the gramophoue has no other purpose 
but that of evabling the user to readily remove from or 
replace the stylus in apy preselected groove. It is not 
necessary that the stylus of the gramophone should go 
to the bottom of the yruove, for so long as the side 
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walls of the groove engage the stylus, reproduction of 
sound is secured. 

it will be seen, therefore, that neither the vertical 
movement nor the horizontal movement of the univer- 
sal joint of the gramophone has any function compara- 
ble to the movements due to the universal mounting In 
the graphophone. Certainly there is no centering ac- 
tion of the stylus within the gramophone groove that 
plays any part in reproducing speech. 

To prove these faets experimentally, I took the ordi- 
nary gramophone reprodueer as sold on the market and 
arranyed a stop device on the arm which positively 
prevented tle stvlus from resting against the recording 
sroove by gravity. J succeeded by such a device in 
reproducing speech as effectively as with the ordinary, 
u._nodified gramophone. 

In a second experiment I took a machine which was 
expressly built to be rigid in every respect. aud in 
which there was no Jost motion of any kind in any of 
its joints, and which was as solid and unyielding as 
mechanical skill could make it. In this machine, I 
mounted in a fixed, firm and absolutely unyielding 
mauner the sound box carrying the diaphragm and sty- 
lus of a gramophone reproducer. There was no play 
or lost motion in any direction in the mounting. 
Under the stylus a rotary but absolutely meidly 
mounted bed was placed, with no lost motion, in any of 
its parts, and a gramophone record tablet was placed 
thereon wth its record groove in engagement with the 
stylus. It was physically impossible for the stylus to 
rest by gravity in contact with the record groove, and 
substantially impossible for even the slightest amount 
of lateral play. Despite these facts, sound was repro- 
duced as efficiently as on the ordinary commercial 
gramophone reproducers. 

I further say that the Chapman photographs an- 
nexed to the Lyons affidavit show exactly the relative 
shapes of the record grooves of the graphophone 4nd 
cramophone respectively. The granhophone groove, 
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rs | in cross-section, is exceedingly shallow and the side 
walls have an exceedingly gentle slope, two adjacent 
side walls coalescing into a ridge. When the grapho- 
phone stylus is set on the graphophone record, it may 
fall at any ove of a number of different places, and so 
long as the record is at rest it will stay where it is set. 
But when the record is moved or purposely jarred by 
the hand of the user, the stvlus automatically zravi- 
— tates to the bottom of the groove. The gramophone 
a grooves, on the other hand, far trom being V-shaned, 
E are, if anything, U-shaped, with precipitous side walls, | 
shaped very much like a pit, into which the repro- 
ducing stylus fits just as a ball fits a pocket male for it. 
There is one place, and one place ouly. where the stylus 
can be placed. There is no question of automatically 
= a adjusting the gramophone stylus within the gramo- 
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ee phone record groove, for there is only oue piace 
oe where it can go, and that the right place. In 
= practice the gramophone reproducing stylus is shaned 
fi to fit the gramophone record groove somewhat ce) 
ee loosely, so that there shall be no initial pressure 
ae Be between the side walls of the groove containing the 
$ - record and the side faces of the stylus. This enables 
— fe the side walls mest perfectiv to impart to the stylus 
= their vibration, undisturbed by any initial friction, j 
| ¥ é : which would otherwise have to be overcome. oor 
a : I further say that May 16, 188s, 1 read before the © ; 
es 4 Franklin Tnustitute. of Phitadelplia, a paper on my in- 
E: vention as it had been developed at that time, a copy 
a es of which I have marked ‘“ Franklin Institute Lecture 
OS cay Exhibit, E. Berliner,” and which accompanies this 
Fe : i affidavit. 
ve EmtLe BERLINER. 
ta 7 Subscribed aud sworn to hefore me this 22d day of 
Ss . November, 1548. 7 
[ a: [SEAL. | Hien M. Steric, 
~ fxm 2 Notary Public. 
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Pollok & Mauro'’s Opinion. 


Mr. E, Ber wiser, 

Dear Str: At yourrequest we have examined and 
considered the method and mechanism devised by you 
for the recording and reproduction of voeal and other 


sounds, as set forth in United States patents Nos. - 


372,786, Nov. 8, 1857, and 582,790, May 15, 1888, and 
have compared the same with other known methods 
Partienlar 
attention has been given to the question whether your 
instrument, commereially known as ihe gramophone, 


and apparatus having the same object. 


ean be used in tuis country without infringement of 
any subsisting and valid patent. 

Tt will be useful, in the discussion and determination 
of the question subinitted to us, to state with brevity 
the ieading points in the Instory of the art to which 
your srstem belongs. 

The apparatus as a whole involves two distinct 
mechanisms :—first, a recorder which forms a record 
corresponding to the sounds produced in the vicinity 
of the instrument; and, secon, the reproducer, which 
converts the recorded vibrations of the original sounds 
into atmospheric vibrations of corresponding form, and 
so renders thei audible. 

The formation of sound records long antedated the 
mechanical reproduction of recorded sounds. 

About thirty-five vears ago, the first known apnaratus 
for recording sound was devised by Leon Seott, and is 
familiar te sclenee under the name of the “ Phorauto- 
graph.” | 

Briefly described, it consisted of a stretched mem- 
brane, constituting a diaphragm, and a hog’s bristle 
secured thereto and constituting the recording stylus. 
For the recording medium or surface, Seott used « 
sheet of paper coated with a thin layer of inmpblack. 
By moving such uw prepared sheet slowly under the 
peiut of the bristle while the latter vibrated with the 
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ee = 


diaphragm, responsive to sound-waves, the bristle dis- 
placed in its movement the particles of lampblack in 
its path, and produced a wavy or undulatory line, the 
figures thus obtained faithfully denoting the “ number, 
amplitude and isochronism of the vibrations.” (Ganot’s 
Physics.) 

This is substantially the principle upon which all 
modern instruments operate to produce a sound record, 
though, as we shall have occasion to notice, modifica- 
tions of greater or less importance have heen made in 
the form and operation of the instrument, and in the 
recording medium or tablet. 

Scott's machine was of scientific interest only. It 
served as an aid to the study of acoustical phenomena, 
but he had no means of reproduction and sragcested 
none. This suggestion came first in point of time, if 
not in point of publie notoricty, from a Frenchman, 
M. Chas. Cros, who, on April 50, 1877, some six 
months or more prior to the publie disclosure of 
Edison’s phonograph, deposited with the Royal Acad- 
emy a descriptive memoir, suggesting a plan whereby 
sounds, recorded by means of the Scott phonauto- 
graph, might be audibly reproduced. Tle method 
proposed was, to make a copy of the phonautograph 
record by photo-engraving, and to reproduce from this 
copy by means of a style attached to a vibratory 
diaphragm. This suggestion embodied a plan eapable 
of being practically carried out, as your own subse- 
quent work demonstrated ; but it appears that Cros 
himself never put it into practice. 

In the fall of the same year, 1877, Mr. Edison pro- 
duced his first erude phonograph, and is entitled to 
the credit of being the first person to realize practically 
the mechanical reproduction of sound from a sound 
record. His patent of February 19, 1878, broadly 
covered the operation of reproducing in the manner in 
which all subsequent instruments, including your own, 
accomplished it; but as this invention was included 
by Edison in his British pateut No. 2909 of 1877, 
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which expired in June, 1891, his U.S. patent under © 0 SS 
our Jaw (Sec. 4887, R. S.) expired simultaneously, and 8 eee SS 3 
there is consequently no patent in existence covering See det He ee ae 
broadly the art of reproducing sounds by vibrating a - - > Lat SSB ls 


style through contact with an undulatory sound record, - = ye aw ee oe Bee 
Edison's method of recording the sounds ditfered in po) ty eS Se Fae 


certain important particulars from that of Scott, though rth ee ne, Se Lae 
the principle of utilizing the vibrations of a stvle con-. ea Gee Re aoe 
nected with a vibratory diaphragm was preserved. ~ ~~ hae 
Edison emploved a rigid style, whose point impressed SS Tee S ee 
the record upon a sheet of pliable substance, such as ae 


tinfoil, by indentation. This may be called, for 1 BS 2 ee 
brevity’s sake, the “indenting” method, and it is to be A ya tee 
noted that the record so produced is different from = 
-Scott’s phonautograni, in that the zg-zag line of the =e Pig tel 
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latter lies upon the surface of the recording tablet, 5 eel 
whereas the record of the Edison phonantogram is a | | ae Sede 
groove of uniform direction, but impressed or indented , aes sepa 
iv varying depths in the pliable sheet. In other words, "ess pe = * 
Scott’s instrument writes the graphic symbol of the is See ~B 
sound upon a flat sheet, while the Edison phonograph Orie SS oot 
gouges or indents it in the body of the recording e7 a 
medium. The distinction is clear, and is of importance 3 : - fe = 
in the subsequeut operation of reproducing. Be PER te 5 Sia eae 
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For nearly ten years after the brief excitement and BASS SES 
interest aroused by the Edison phouograph had sub- Sees 
sided, absolutely no advance was made in this im- s- > Bate 
portant and interesting art. The phonograph remained Hee aos eee : 
during all that period a scientific curiosity, but withont : 
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In the year 1886, however, a great stride was taken gl gt ane Raat Ste 
in the development of the art, the advance being due ee aS SS is * 
to the studies and experiments of Prof. A. Graham = Fe ee 
Bell, Dr. Chichester A. Bell, and Prof. Chas. Sumner aes ee a 
Tainter, who, in that year, disclosed through their let- ee ae — se 33 
ters patent (dated May 4) a number of improvements eae Ae ee ee 
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in the mechanism and modes of operation, the practi- 
cal embodiment of their inveutious constituting the ihe ties 
type of instrument known as the “graphophone.” wn ie dee ee 
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Inasmuch as the expiration of Edison's original 
patent of 1877 has thrown open to the publie the broad 
method of reproducing sounds mechanically by vibrat- 
ing a stylus from a sound record, the most compre- 
hensive patents in force are those covering the grapho- 
phone system. 

The most striking and important feature of the 
grapLophone method, and that which essentially char- 
acterizes and distinguishes ir, ix the formaticn of a 
record, nut by indentation as doue by Edison, ner hy 
displacement as by Seott. but by actual eutting or en- 
graying in a substance sufficieutly soft for the action 
of the cutting style aud sutficient!y hard for the pur- 
poses of reproduction. In this system tbe stvle is a 
chisel or graver's iool, the point of which is constantly 
embedded in action in the reeording tablet. As the 
chisel vibrates, following the diaphragm to which it is 
attached, it removes a shaving. forming in the solid 
medium a groove of varying depth. The substance 
practically employed as the recording medium is was, 
or &@ Waxy composition, such as beeswax or paraffine. 

The method of reproduction from sueh a record is 
identical, im every essential particular, with that of 
Edison's first patent, namely, the point of the repro- 
ducing style, attuched to the diaphragm and supported 
so as to hiave the requisite freedom of motion, is allowed 
to rest upon the undulatory bottom of the groove eut 
in the wax tablet, and as the latter is moved at uniform 
speed its elevations and depressions throw the style 
into vibrations correspondiny with the form of the 

record, thus reproducing the original sounds. 

The graplophone patents cover navy improvements 
new at that time, aud include several hundred claims, 
which we have reviewed in conuection with our study 
of your system. 

From 1856 inventive work in this field has been 
very active, principally in the direction of developing 
and perfecting the wechauieal details of the graph- 
ophoue and phonograph. These may be regarded for 
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our purposes as one and the same instrument, for in 
all material respects they are identical in construction 
and operation. | 

The commercial or “improved” phonosraph no 
longer indents in a pliable sheet, but is cauipped with 
a cutting stvle which engraves or gouges the reeord in 
solid wax, forming a groove of varving depth. In tact, 
when the merits of this cutting system and the use of a 
solid wax tablet beeame known, Mr. E:lison paid it the 
compliment of claimiug it as his owninvention. With 
the merits of this claim we have, of course, no present 
concern. 

We may now turn to the gramophoue, which marks 
the vext important departare im the art, aud is de- 
scribed in your patents mentioned above. Descrip- 
tions also appeared in promincut scienutitie papers as 
early as November 12, 1887. 

It is apparent at a glance that this system is the re- 
sult of work in a line altogether different from that 
pursued by Edison and his followers, and in fact is the 
practical development of the ideas of Edison's pred- 
ecessors, Leon Seott and Chas. Cros. 

We will brictiv outline the distinctive features of the 
gramophone fcf the purpose of showing that it posses- 
ses nothing in common with its contemporaries, the 
graphophoue and improved phonograph, excepting 
that has become public property through the publica- 
tions of Scott and Cros and through the expiration of 
Edison's origival patent of 1877. j 

The system follows closely Scott's method of making 
a record, and therefore could not, so far as that part 
of the operation goes, be subject to any existing 
patent. 

The method is as follows: 

A plate of zine or other metal is coated with a tatty 
film (obtained by dissolving the soluble portion of bees- 
wix) and in this filin the record is written by the 
vibrating stylus tu an irregular or zig-zag line, remoy- 
ing the purticles in front of the poiut of the stylus, 
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and exposing the surface of the plate beneath. ‘So far 
we have Scott’s method exactly, with the exception 
that for a fatty hydrocarbon another but analogous 
material is substituted, which opposes even less 
resistance than lampblack to the motions of the style. 
Now comes the original step of making this record 
permanent and available for reproduction, which is 
done, in the preferred mode, by etching. The waxy 
or fatty film is used as an etehiug ground, aud con- 
sequently when the plate is immersed in a suitable 
bath the acid ean attack only the lines exposed 
through the film—that is, the zig-zag path along which 
the recording stylus has written the form of the sound- 
waves under whose influence it was vibrated. The 
result is a record etched in solid metal, from which, if 
desired, any number of copies can be made. 

We have, then, at the present day, three methods 
(one of them commercially worthless) of making a 
permanent sound record available for reproduction— 
namely, the “indenting method of the early phono- 
graph, the “ cutting ” method of the graphophoue, aud 
the “etching ” method of the gramophone. 

The latter is not only distinct and independent as an 
operation, or mode of procedure, but it produces a 
record having properties and peculiarities that dis- 
tinguish it from sound records made by the other 
methods. One characteristic advantage of your method 
is understood to be that it affords the means of obtain- 
ing with perfect accuracy the curves or undulatory 
lines which represent the form of sound-waves. In 
tracing the record in the fatty tilin, the latter opposes 
to the movement of the style a resistance that is not 
only very slight Ju¢ ¢s uniform at all times. Conse- 
quently there is no distortion of the form of the vibra- 
tions. Onthe other hand, when the record is indented 
or cvé in the body of the recording medium to a depth 
varying with amplitude of the vibrations of the style, 


_ the resistance to the latter is variable, and distortion 


$0 u greater or less extent is unavoidable. 
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In comparing your mode of reproduction with that 
ofthe graphophone (or ofthe improved phonograph) it is 
important to have in mind the peculiar and distinct 
character of the gramophone record, to which we have 


already made reference. In the etched tablet the - 


groove is or may be of uniform depth, that being of 
no consequence ; whereas in the graphophone record 
the varying height of the bottom of the groove cousti- 
tutes the record, and the whole of it. In the etehed 
tablet the record is formed along the sides or edges of 
the groove, there being in fact two records, one on each 
of the two parallel edges. 

Obviously, for the purpose of reproduction, each of 
these records calls for appliances, aud involves a mode 
of operation peculiar to itself and different from the 
other. In the etched record the point of the repro- 
ducing style is guided continuonsly by the parallel 
edyves of the sinuous groove, the movement beiny side- 
wise and positive in both directions. With the 
graphophone record the style vibrates up and down, 
and its movement is positive in oue direction only, 
namely, wheu it is pushed upwards in ascending to the 
crest of an elevation. In descending into a depression, 
it must rely on the gravitation of the style, or ona 
spring, or upon the elasticity of the diaphraem, to 
make it follow the curve of the line, and to prevent its 
skipping from one elevation to the uext. From this it 
will be understood why in the graplophone the use of 
a style resting by gravity upon the record is a feature 
of so much importauce. In the gramophone the use 
of a reproducer of this character is inadmissible. 
Neither gravity nor spring pressure is a factor of the 
operation. The style does not rést upon the record at 
all, but is free to swing in both directions as the edges 
of the groove between which it lies direct its move- 
ments. 

Tt would serve uo usefal purpose to enter into a de- 
tailed disenssion of the many claims feuud in the 
graphophone aud other subsequent patouts. It is suf- 
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ficient to say that in our opinion your method, and the 
instrumentalities emploved in practising it, are not cou- 
; trolled by any patents, except those granted to your- 
ee | self and such as may be in course of issue. In reach- 
- gia ing this conclusion we have given due consideration to 
all claims and contentious that might be advanced, and 
we may say that our familiarity with the subject under 
discussion enables us to come at once to those points 
at which your system might be supposed to approach 
the closest to those that antedated it. It has been sug- 
gested, as a matter of popular misapprehension, that 
3 the graphophone pateuts cover the making of records 
4 in wax or waxy substances, and that your use of a 
27 i waxy film as an etching gronnd is aninfringement. In 
fact, however, the graphopbone patents do not, and 
could not, cover the use of wax broadly for such pur- 
pose. The inventiou which they cover is the formation 
of a record in a solid body (such as wax) by eutting or 
engraving. The use of wax is only claimed when the 
record is cut or engraved therein. In your recording 
process the waxy, or more properly the fatty, film is 
not cut and does not contain the permanent record. 
It serves only a temporary purpose, to which there is 
nothing at all analogous in the graphophone method. : 
But apart from all this, Seott used a fatty film in pre- 
| -  e¢isely the same way as it is used by you, thirty years 
ee 2 before the graphoplone patents were issued, which 
Seysite fie ES precludes the possibility of any charge of infringement 
a = based upon the use by you of a fatty or even a waxy 
a? : film. 
It is beyond all dispute that in its essential and dis- 
tinguishing principles of operation the gramophone 
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ae ere ; system is substantially and materially different from 
sige eel : the phonograph or graphophone. The points of re- 


qos Ee | semblance, if any exist, must be found in detail of 
ie ates ORE Oz minor importance, which would not eifect the main 
tae bern SNS a ; question. The development of the two systems, how- 
4. =. _ ever, has been upon divergent lines, so that features 

peculiar and important to the one are of necessity in- 
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applicable to the other ; and we have not found in your ~ oe MRE Eoin “3 

i | ; 2 ty ftw eas ian 
instruments and method of procedure any detail; de-- 2 0 - = 22 Np 
“hp me. Bea See ee pe aa a - 
vice, or operative step which could be properly said to) oo | See Ree 
infringe upon any unexpired patent. ag oe oy a ed oa 
he Saitek’ SSNS Peat eis See er oe 
We therefore conclude that you can lawfully make =. > 2S he yt 
and use the gramophone in its present form. SS eae eet sate 
With reference to the scope of your patents, a few won Se Ee eae 
words will suffice to sav all that is necessary. 7 ee ee tae LS res 
Patent No. 372,786 covers the three essential steps oS Sl Ste ae Bae 
of (1) tracing a line in a travelling laver of non-resist- tee =e 
lug uniterial, (2) producing the record thus obtained in al 2 Mg Lezot yee 
solid material, and (3) using the latter to impart vibra- ear ee 
tions to a sonorous body. ope FG Fo ee ee, 
Patent No. 362.790 covers broadly the method of Jie See SSS 
producing a sound record by etching, as well ascertain ees Te 
subordinate details or processes of practical importance ee SS Sn et 
for the successful operation of the invention. ees ee eR es 
Ip our opinion the patents aptly deseribe the inven- a 5 Sh eae 
tion, and are adequate to secure and protect it. Pont ee te Ney Pa 
Very respectfully, a age Ba 
(Signed) PoLtok & Mavno. wo SY Sie ES ; 
Wee ee es TE ieee see 
Have esamined the proposed changes and approve Se ee 
of them. P. M. aye eee Bes oe ee 
a Sap PT oe =e 
fe op lg ee a aa 
: ae =. Yd 
iF Far eet Pe 
eee Eee 
a St ee ae 
i a $7 RSS SER 
. : aoe eee ae 
=I a =<? a ee Stee 
4 Sg ay Pee See 
a Es : - + = = = Se sae 3 

- : ; 7 WS Se SF eS a pees oa 3 : 
> oS Nee So: Se , 





Raymond R. Wile 
Research Library 


* 
poate 
' : - 
=, 5 te. 
eel i i} _ 
. # = mt a = ai o_o | - 4 = 
Ls : *, ,* = y= ee ; 2 
aa " : “ 7 = 
. -_ z th 
ee 
. = 


(No Model.) 


> §. BERLINER. 
Sy ee GRAMOPHONE. | 
No, 372,786. o> = Patented Nov. 8 


te ae ee ee ed Sede, oo 





, 1887. 


pet ss 


0 aime. 
me 
= gt 


- 





Atiorney 


Raymond R. Wile 
Research Library 





Io 


29 


Li 
La | 


30 


40 


5° 


UNITED STATES PATENT OFFICE. 





EMILE BERLINER, OF WASHINGTON, DISTRICT OF COLUMBIA. 


GRAMOPHONE. 
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SPECIFICATION forming part of Letters Patent No. 372,786, dated November 8, 1857. 


Original application filed May 4, 1257, Serial No. 937,060, Divided and this application filed September 26,1287. Serial No. 250,72. 


(No modal.) 


To all whom it may concern: 

Be it known that I, EMILE BERLINER, a citi- 
zen of the United States, residing at Wash- 
ington, in the District of Columbia, have in- 


specification. 

This invention has reference to a novel 
method of and apparatus for recording and 
reproducing all kinds of sounds, including 
spoken words, and is designed to overcome 


the defects inherent in that art as now prac- 


ticed and in the apparatus used therefor. 
By the ordinary method or recording spoken 
words or other sounds for reproduction it is 


attempted to cause a stylus attached to a vi-— 


bratory diaphragm to indenta traveling sheet 
of tin-foil or other like substance to a depth 
varying in accordance with the amplitudes of 
the sound-wavesto be reeorded. This attempt 
Is necessarily more or less ineffective, for the 
reason that the force of a diaphragm vibrat- 


ing under the impact of sonud-waves is very | 


weak, and that in the act of overcoming the 


resistance of the tin-foil or other nraterial the > 


vibrations of the diapliragm are not only weak- 
ened, but are also modified. Thus while the 
record contains as many undulations as the 
sonnds which produce it, and in the same or- 
der of suecession, the character of the recorded 
untinlationsis more or less different from those 
of the sounds uttered against the diaphragm. 
There is, then, a true record o: the piteh, but 
a distorted record of the quality of the sounds 
obtained. The simple statement that the ma- 
terial upon which tbe record is made resists 
the movement of the diaphragm is not suffi- 
cient to explain the distortion of thecbaracter 
of the undulations, for if that resistance were 
uniform, or even proportional to the displace- 
ment of the st;lus, the record would be simply 
weakened, but not distorted; but it is a fact 
that the resistanee of any materialto indenta- 
tion increases faster than thedepth of indenta- 
tion, so that a vibration of greater amplitude 
of the stylus meets with a disproportionately 


greater resistance than a vibration of smaller | 


amplitude. For this reason loud sounds are 
even lessaccurately recorded than faint sounds, 
and the individual voice of a loud speaker re- 
corded and then reproduced by the phono- 
graph cannot be recognized.- With a view of 


© 





overcoming this defect it has been attempted 


to engrave instead of indent a record of the | 


vibrations of the diaphragm by employing a 


! | stylus shaped and operating like a chisel upon 
vented certain new and nseful Improvements | 
in Gramophones, of which the following is a. 


a suitably-prepared surface; but even in this 
case the disturbing causes above referred to 
are still present. In addition tothis, if inthe 
apparatus of the phonograph or graphophoue 
type itis attempted to avoid the disturbing 
influence of the increase of resistance of the 
record-surface with the depth of indentation 
or cut as much as possible by primarily ad- 


| justing the stylas so as to touch the record- 


surface only lightly, then another disturbing 
influence is brought into existence by the fact 


55 


65 


that with suchadjustment, when thediaphragm . 


moves outwardly, the stylus will leave the 
record-surface. entirely, so that part of each 
vibration will not be recorded at all. “Thisis 
more particularly the case when loud sounds 
are recorded, and it manifests itself in the re- 


-7O 


production; which then yields quite unintel- - 


ligible sounds. sii 
It is the object of my invention to overcome 
these difficulties by recording spoken words 


or other sounds without perceptible friction - 


betweeu the recording-surface and the record- 
ing-stylus, and by maintaining the unavoid- 
able friction uniform for all vibrations of the 
diaphragm.~ Therecord thus obtained, almost 
frictionless, I copy in a solid resisting mate- 
rial by aby of the methods hereinatter de- 
scribed, and-I employ such copy of the origi- 
nal record for the reproduction of the recorded 
sounds. 

Instead of moving the recording-stylus at 
right angles to and against the record-surface, 
I cause the same to move under the inflnence 
of sound-waves parallel with and barely in con- 
tact with such surface, which latter is covered 
with alayer of any material that offers a mini- 
mum resistance to the action of a stylus oper- 
ating to displace the same, all substantially in 
the manuer of the well-known phonantograph 
by Leon Scott. All this will more fully ap- 
pear from the following detailed description, 
in which reference is made to the accompany- 
ing drawings, which illustrate one of the nu- 
merous forms which my improved apparatus 
nuiy assume, and in which— 

Figure 1 is a perspective view of my record- 
ing and reproducing apparatus; Fig, 2, a like 
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view of the recording and reproducing dia- 
phragm witb its stylus; Fig. 3, a similar view 
of a portion of the support for the record-sur- 
face; Fig. 4, the same view with the record- 
surface applicd; Fig. 5, a plan view of a pho- 
nautographic record; ‘Fig. 6, a per ‘spective of 
a phonautozraphie record copied in solid re- 
sisting material; and Fig.7, the copied record 
mounted, ready for application to the support. 

The ceneral arrangement of the parts is best 
illustrated in Fi ig. 1,10 which a T-shaped base- 
plate, A,is shown, upon which two standards, 
H.J, serving as journal-bearings for the shaft 
of druin G, are mounted. The drum G may 
be constructed with flanges ec’, which project 
beyond the cylinder- -surface f and from the 
edges of a gap, B, left upon the cylinder-sur- 
face extend the side walls of box Ix, asshown. 
A thin layer of felt or other yielding elastic 
substance is placed upon the ecylinder-surface 
and is bent over the edges of the gap and se- 
cured to the side walls of the box K. This 
layer of elastic material is designed to serve 
as the support for the record-surface’ both in 
recording and reproducing. 

For recording lemploy a thip strip of paper, 
parchment, metal, or any other suitable snb- 
stance, which is secured at both ends to bars 
d, in the manouer shown in Fig. 7, with refer- 
ence to a copy of a record, and is then placed 
upon the elastic support f’, with the bars ed 
entering into but projecting at both ends be- 
yond the box JX, as illustrated in Figs. 1 and- 
4, with reference toan engraved copy “of & rec: 
ord. Bolts q, passing*through the projecting 
ends of bars ed, are employed to draw the 
record strip tightly about the drum, and the 
length of the strip is such that the ends of the 

same mect as nearly as practicable upon a 
straight line, z.: The record-sheetis then pre- 
pared to receive the record by covering its sur- 
face with a thin layer of any substance which 
is easily removed by the action of the record- 


deposited by placing a smoky flame under the 
record-strip and by slowly turning the drum 
until all parts of the strip are covered with the 
deposit. Itis well known thatalayer of lamp- 
black thus deposited, while it adheres well to 
the surface of a solid body, is nevertheless 
easily removed from thesame. It requires only 
an exceedingly small force to draw a plainly- 


visible line upon such surface, owing to the | 


fact that the spicules of carbon of which lamp- 
black is composed are only loosely superim- 
posed upon each other, and are exceedingly 
light. All this has long since been recognized 
and utilized in the produetion of plonauto- 
graphic records, and I take advantage of these 
facts In my improved method of recording and 
repr oducing sounds, - 

The diaphragm mis mounted ina frame, n, 
with its plane at right angles to the axis of 
drum G. <A post, O, is fixed to the center of 
the diaphragm, and a slot in said post receives 
one end of stylus S, which is pivoted in the 


‘a 
e; 





post by a pin, 1. The stylusextends over and 
beyond the frame, with its free end barely in 
contact with the record-surf: ice, and is also piv- 
otally supported in a slotin a post, p, secured "70 
to the frame by means of a pin, u, as shown in 
Figs. land 2. It will now.be seen that the 
stylus is in effect a lever having its fulernmin 
the pin u, and that its free end cau only move 

in lines practically parallel to the record-sur- 75 
face. If itis now desired to produce a record 

of sounds the drum is slowly and uniformly 
rotated by means of crank I, or by any other 
snitable means, and sounds are uttered or di- 
rected againstthediaphragm. Under theim- 80 


| pact of the sound-waves the diaphragm is set 


into vibrations, whereby the free end of the 
stylus is also caused to vibrateto the rightand 
left of its normal position, removing at the 
same time an undulating line, y, of lainp- -black 85 


‘from the record-surface, as indicated, greatly 


exaggerated, in Fig. 5. Since in this opera: 
tion the stylus only | penetrates a uniform layer’ 
of loosely-heaped carbon spicples and barely 
touches the record-surface, it is clear that the go 


| slight friction at the free end of the stylus will 


be uniform, whatever be the amplitude of vi- 
bration. Consequently the vibrations of the 
diaphragm will not be modified or changed by 
the reaction upon the same of-a sensible and 95 
varying resistance, as is the case in all other 
mechanical sound-recorders. 
' Having thus obtained an accurate phonau- 
tographie record, the same may be fixed by 
applying a thin solution of varnish of any 100 
kind which dries very rapidly and which does 
not obliterate or change the record. 

If in this process the deposit of lamp- -black 
be made thick enongh, the line drawn by the 
stylus would represent a groove of even depth, ros 
preserving all the characteristics of the sounds 
which produced it and which may be handled 
and touched with impunity. The latter is 


| then removed from the drum and may bepre- 
ing-stylus. I may use Jamp-black, which is| 


served any length of time without danger of 110 
its be-nz disfigured. This recordIthencopy — 
in solid resisting: material, preferably metal, 
either by the purely mechanical process of en- 
graving, or by chemical deposition, or by 
photo - “engraving. I prefer the last-named 115 
process, which enables me to produce the most 
accurate copy of the original record in copper, 
nickel, or any other metal without in any way - 
or manner affecting the original record. The 
copy thus obtained, which may be wultiplied 126 
to auy desired extent, isa grooved wave-line 
upon 2 strip or sheet of copper or other metal, 
as shown in Figs. 1, 4, 6,and 7, and for the 
reproduction of t the recorded sounds it has the 
advantage over the ordinary records in tin- 125 
foil, wax, &c., that it is not sensibly attacked 
by the reproducing-stylus, and will stand an 
indefinite number of reproductions withont 
the slightest variation in the accuracy and 
loudness of the reproduced sounds. 130 
The copied record is fixed at both ends to 
the bars ¢ d, as shown in Fig. 7, and is placed 
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upon the elastic support f’ upon the drum in 
the same manner as has been described with 
reference to the original record-strip, and as 
is illustrated in Figs. 1 and 4. Care must be 
taken that tle two ends of the undulatory 
groove y meet exactly, aS will be readily un- 
derstood. This condition of the apparatus is 
shown in Fig. 1 with the engraven record 
upon the drum and the free end of the stylus 
entering the undulatory groove. 


of the stylus will be forced to follow the un- 
dulations of the groove y, and the diaphragm 
will be vibrated positively in both directions 
in strict accordance therewith, and will there- 
fore reproduce the exact sounds which origi- 
This peculiarity 
of posifive vibratory movement in both direc- 
tions of the diapbragm is a feature which also 
distinguishes my method and my apparatus 
from others heretofore used. __ 

In the phonograph-~and graphophone the 
end of the reproducing -stylus which bears 
upon the indented or engraved record has a 


vertical upward and downward morement,. | 


It is forced upwardly in a positive manner by 
riding over the elevated portion of the record, 
but its downward movement is effected solely 


by the clastic force of the diaphragm, which 


latter is always under tension. In my im- 
proved apparatus the Stylus travels in a groove 
of even depth and is moved positively in both 
directions. It does not depend upon the elas- 
ticity of the diaphragm for its movement in 
one direction. ‘This I consider to be an ad- 
vantage, since by this method the whole move- 
ment of the diaphragm Is positively controlled 
by the record, and is not affected or modified 
by the physical conditions of the diaphragm, 
which conditions necessarily vary from time 
to time and constitute some of the causes of 
imperfect reproduction of recorded sounds. 
In practicing my method of recording and 


' producing sounds I am not limited to the use 


50 


of the identical apparatus herein shown and 
described. This apparatus may be varied in- 
definitely withont seriously impairing its util- 
ity for the purposes in view. Thus it is not 
absolutely necessary that a diaphragm should 
be used for receiving the impact of sound- 
wares in recarding and for remitting sounds 
in reproducing. Anysonorous body of what- 
ever shape aud material may be used in lieu 
of adiaphragm proper. The recording-sur- 
face need not be mounted upon a drum, but 
may be supported in any suitable manner upon 


‘a support of any description which is adapted 


to move the same under the stylus evenly and 
with approximately uniform speed. Nor do 


| 


If, now, the | 
drum is rotated with uniform speed, the end | 





I confine myself to the use of lamp-black as a 
snbstratum for the phonautographic record, 
althongh I have found this substance to yield 
excellent results. 
adheres well to the’support and may at-the 
same time be removed from the same with a 
minimum force may be employed. 

While I have found the process of photo- 
engraving to yield admirable copies of the 


phonantographic record, Ido not mean to con- 


60 


Any othersubstance which . 


65 


fine myself to this process to the exclusion of 70 ~ 


other processes for copying and multiplying 
the original record in solid resisting material; 
and it will be readily understood that the de- 
tails of construction of my apparatus and the 
manipulations of the same may be greatly 
changed without departing from the funda- 
mental idea of my invention. 

I do not herein claim the apparatus shown 
and described, either generically or specific- 
ally,asa whole or in part, since the same forms 
the subject of another application: for patent 
previously filed by me and of which this is a 
division. ; | 

What I do claim, and desire to secure by 
Letters Patent, is— 

1. The method or process of recording and 
reproducing spoken words and other sounds, 
which consists in first drawing an undulatory 
line of even depth in a traveling layer of non- 
resisting material by and in accordance with 
sound-vibrations, then producing the record 
thus obtained in solid resisting material, and 
finally imparting vibrations to asonorous body 
by and in accordance with the resisting rec- 
ord, substantially as described. 


2. The method or process of reproducing 


is" 


30 


95 


sounds recorded phonautographically, which . 


consists in copying the phonautographic rec- 
ord in solid resisting material, and then im- 
parting vibrations to a sonorous body by and 
in accordance with the copy of the orignal rec- 
ord, substantially as described. © 

3. The method or process of reproducing 
sounds recorded phonantographically, which 
consists in copying the phonautographic rec- 
ord in solid resisting material by the process 
of photo-engraving, and then imparting posi- 
tive to-and-fro movements to a sonorous body 
by and in accordance with the copy of the 
original record, substantially as described. 

- In testimony whereof I havesigned my name 
to this specification in the presence of two sub- 
scribing witnesses. 

EMILE BERLINER. 

’ Witnesses: 


JULIUS SOLGER, 
JACOB G. COHEN. 
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EMILE BERLINER, OF WASHINGTON, DISTRICT OF COLUMBIA. 


PROCESS OF PRODUGING RECORDS OF SOUND. 


SPECIFICATION forming part of Letters Patent No.382,790, dated May 15, 1888, 


Application filed March 17, 1828, 


To all whom it may concern: weed 
Be it known that I, EMILE BERLINER, 2 citi- 
zen of the United States, residing at Wash- 


‘ington, in the District of Columbia, have in- 
vented certain new and useful Improvements — 


in Producing Records of Sounds, of which the 


In a patent granted to me November 8, 1887, 
No. 372,786, I have described a method of re- 
cording and reproducing spoken words and 


other sounds; and in connection therewith | 
“and asa part thereof I have described a pro- 
cess of producing a record of sound-waves in 


solid resisting material by photo-engraving, 
the phonantographie record of such sound- 
waves having first been produced as an undu- 
latory line of even depth in a traveling layer 
of non-resisting material. 


My present invention is an improvement 


upon that described in my aforesaid patent; 
and it has for its object.the production of a 


record of sound-waves in solid resisting ma- | 


terial, principally metal, by the process of di- 
rect etching, whereby a solid unchangeable 


sound-record is obtained more cheaply and 


more readily, either upon a flat or upona 
curved surface, without the delicate and intri- 
cate manipulations incidental to the process of 
photo-engraving. All this will more fully ap- 
pear from the following detailed description, 
in which I shall freely refer to what is shown 
and described in ny aforesaid patent as a part 


of the now common knowledge of mankind. 


In accordance with the rules laid downinmy 
patent, I produced a phonautographic record 
upon atraveling layer of lamp-black or other 
non-resisting material. Then this phonauto- 
graphic record was transferred by photo-en- 
graving upon metal, and the metallic record 
thus obtained was used for reproducing the 
recorded sounds. | 

In the course of my experiments I have 
found that in place of lamp-black other sub- 
stances may be used as the non resisting me- 
dium for receiving the original phonauto- 
graphic record, and I have also found that 
among these substances are such as will resist 
the chemical action of acids, but which offer no 
perceptible mechanical resistance to the move- 
ment of the recording-stylus. Upon this dis- 
covery my present invention is based, and it 


| ent. 
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phonantographie record through a film of a 
suitable etching-ground deposited upona tray- 
eling surface of resisting material, such as 
metal or glass, and then subjecting said sur- 
face to the action of a suitable etching agent, 
which attacks said surface at the places only 
where the etching-ground has been removed 
by the recording-stylus. . - eo | 
The etching-ground, which is to serve as the 
non-resisting medium for the phonautographic 
record, I prepare by dissolving beeswax, par- 
affine, or other like substance inasuitable solv-. 
By preference I use beeswax, and dis- 
solve the same in benzine, so as to obtain a 
saturated solution. This solution is filtered, 
and care is taken to exclude as much as possi- 
ble all dust, which is always present in the 
ambient air. The surface which is intended 
to receive this ground, which may be a flat 
disk or a cylinder of metal or glass, should be 
smoothly polished, and must be cleansed and 
dried. The wax solution is then poured over 
this surface, so as to cover the same af all 
points,and the solventis then allowed to evapo- 
rate, which it does in one or two minutes. -An 


-exceedingly-fine film of wax then remains ad- 


hering to the surface of the metal or glass, and 
the consistency of this wax is such that it 
offers no perceptible mechanical resistance to 
the action of the recording-stylus, while at the 


) consists, broadly speaking, in producing a 


25 
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80 


same time it resists the chemical action of or- © 


dinary etching agents. .In this respect the 
film of wax deposited from the solution is 
quite different from a layer of wax produced 
by melting. The latter has such consistency 
and adheres -to the supporting-surface with 
such tenacity that considerable force must be 
used to penetrate the same and remove if from 
its support, while the wax film deposited in 


85 


90. 


the manner described is so delicate that a~ 
camel’s-hair.brush will disturb it perceptibly.” _ 


Partly on account of the too great sensitive- 
ness of a single film, and also as an additional 
protection against the action of the acids em- 


95 


ployed in the subsequent etching, I ordina- - 


rily, but not necessarily, apply a second coat- 
ing of the solution, which, when dry, leavesa 
film of wax of such thickness as I have found 
to answer all requirements. A plate or cyl- 
inder thus prepared may be preserved in- 
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definitely, and is at all times in good condi- 
tion to receive the phonautographic record. 
Such record is produced by moving the pre- 
pared surface underastylus actuated by sound- 
wayes to remove an undulatory line of the 
on-resisting film from its support, whereby 
the latter is jaid bare along the said line, as is 
fully described in my patent above referred 
to, and as is now well understood by those 
skilled in the art. The plate or cylinder is 
then subjected to the action of a suitable etch- 
ing agent, the nature of which varies accord- 
ing to the material of the support. For met- 
als—such as zine, copper, or brass—diluted ni- 


tric, hydrochloric, or other acid is used, while. 


for glass or other like materials fluoric acid, 
or the fumes of the same, must be used. In 
either case I obtain upon the support within 
a few minutes an undulatory groove of even 


depth representing the sound-wayes which | 


acted upon the recording - stylus, and this 
groove is of sufficient depth to guide and con- 
tro] a reprodacing-stylus in the manner set 
forth in my Patent No. 372,786. 

Ido not confine myself to any particular 


mode of etching, the ordinary process being | 


followed in this respect. The same is true of 
the practice of rebiting, if a single exposure 
to the etching agent should prove to be insufii- 
cient to produce a groove of sufficient depth. 
From a recerd produced in the manner de- 
scribed any number of copies may be obtained 
by electro-deposition, especially if the origi- 
nal record is etched in metal. In that case, 
however, I have found it advisable to burnish 
the original record-groove before the plate or 
cylinder is placed into the depositing-bath. 
This is a very simple process, and consists in 
holding and gently pressing a pointed bur- 
nishing-tool in the record-groove while the 
plate or cylinder is rotated. The tool is held 
in one hand while the plate or cylinder is 
rotated bythe other. In this manner the bur- 
nishing - tool is-guided through the record- 
groove from one end to the other, and the 
slightly-granular structure ofthe etched groove 
is thus polished without losing any of its essen- 
tial characteristics. ‘This process occupies 
only a very few minutes, and while it im- 
proves the galvano-plastie copy obtained from 
the original record, if is not absolutely essen- 
tial. In place of a special burnishing-tool the 
reproducing-stylus may be used, the point of 
which is ordinarily of hard metal—such as 
iridium—so that the burnishbing is effected by 
simply using the record once or twice for re- 
producing the recorded sonndsin the ordinary 
manner. . 

It has been stated above that the dissolved 
and filtered wax or other ground should be 
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effectually against the accession of fine fila- 
mentary particles of dust to and into the body 
of the tracing or etching ground. Thesedust 
particles are so fine that they cannot, asarule, 
be detected by the most searching inspectiou 
of the prepared plate; but they become very 
couspicuous and.a very serious source of an- 
noyance when the record is made. 
cording stylus passes through the wax or other 
ground, a fine undulatory line of the latter is 
remored,and the removed material dropsaway 
from the stylus assoon as removed, sothat the 
point of the stylusalwaysremainsclean. This, 
however, is only the case when the ground is 
free of filamentary impurities; but if filaments 
of dust are embedded in the ground they ad- 
here to the stylus, and, together with a coat- 
ing of theground, aredragged through newly- 


formed grooves, whereby the latter become 


uneven and receive ragged edges, which seri- 
ously impair the accuracy of the record. I 
have discovered an effective means for over- 


coming this difficulty, and it consists in sim-- 


ply moistening the record-surface with a fluid 
that slightly adheres to the ground and keep- 
ing it moist while the record is being made. 


| I have found strong alcohol to be very effect- 





carefully protected again-t dust, which is al- 


ways present in the surrounding air, and itis 
obvious that the same precaution should also 
be taken with respect to the plate or cylinder 
upon which the record is made; butexperience 


ive for this purpose when wax is used as a 
tracing-ground, and itis used by pouring if 
over the ground just before the plate or cylin- 
der is started to move under the recording- 
stylus. The alcohol evaporates rapidly, but 
not so rapidly as to disappear entirely before 
the record is finished, and this record now 
shows no trace of inequality, the lines being as 
sharp and well defined as if cut by a graver. 
The point of the stylus remains quite clean, 
and it seems asif the filamentary particles had 
disappeared. I have no definite theory by 
which to explain thissurprising result. It is 
possible that the exceedingly-fine dust parti- 
cles are forced againstthe walls of the grooves 
and are there held when the ground is in the 
peculiar state of dampness which it receives 
when alcohol is poured over the same. ‘It is 


also possible that these particles of dust, being | 


probably of organic matter, are dissolved by 
the alcohol, and itis also possible that both 
causes operate to keep the point of the stylus 
clean, so as to make a sharp and well-defined 
record; but whatever be the mode of action of 
the alcohol poured over the ground its effect 
is highly beneficial and its use constitutes one 
of my improvements. ~ 

The film of ground which I employ is so 
exceedingly thin that it is practically color- 
less and transparent. ‘The record is for this 
reason almost invisible to the naked eye. - In 
some cases, however, it is desirable to be able 
to inspect and scrutinize the record before it 
is exposed to the action of the etching agent, 


| or to watch the progressof the record, and for 


has shown that itis almost impossibleto guard | 


“a 


= 


this reason it is advisable to slightly color the 
ground before the record is made. I accom- 
plish this by adding a small quantity of ani- 
line-dye or other coloring-matter to the solu- 
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tion of wax or other ground. The record is | terial for reproduction of the recorded sounds, 


then plainly visible as a pale line upon a dark 
ground. 

Having now fully described my invention, I 
claim and desire to secure by Letters Patent— 

1. The method or process of producing a 
record of sound-wayves in solid resisting ma- 
terial for reproduction of the recorded sounds, 
whicb consists in covering the surface of such 
material with a film of etching-ground that 
offers no perceptible mechanical resistance, 
then making a phonautographic record upon 
and through the etching-ground, and then ex- 
posing the record to the action of a suitable 
etching agent, substantially as described. 

2. The method or proccss of producing a 
record of sound-waves in solid resisting ma- 
terial for reproduction of the recorded sounds, 
which consists in depositing upon the surface 
> of such material a film of wax from a solution 
of thesame ina suitable menstruum, then mak- 


which consists in depositing upon the surface 
of such material a film of wax froma solution 
of the same in benzine, then making a phon- 
autographic record upon and through the wax 
film, and then exposing the record tothe action 
of a suitable etching agent, substantially as 
described. 

4, The method or process of preparing solid 
surfaces for the reception of a phonautographic 


| record, which consists in depositing upon said 


surfaces a film of tracing or etching ground 


and then moistening such film with an adher- 4o 


ing fluid, substantially as described. 

5. The method or process of preparing solid 
surfaces for the reception of a phonautographie 
record, which consists in depositing upon said 


surfaces a film of wax and then moistening 45 
the wax film with alcohol, substantially as de- 


scribed. 
In testimony whereof I havesigned my name 
to this specification in the presence of two sub- 


: ing a phonantographic record upon and 
: throngh the wax film, and then exposing the 
record to the action of a suitable etching 


scribing witnesses. _ 
. EMILE BERLINER. 


25 agent, substantially as described. Witnesses: 
3. The method or process of producing a JOSEPH LYONS, 
record of sound-waves in solid resisting ma- S. WOLF. 
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met 4 To all whom it may concern: as a whole in Figs. 1 and 2, mounted upon a 
= | Be it known that I, EwtLe BERLiner, aciti- | suitablebase 1. About jidway of the length 
Se és | zen of the United States, and a resident of | of this base there is an upright shaft 2, jour- 
a Washington, District of Columbia, have in- | naled in brackets 2’, 2’, stepped at its lower 55 
ie 3 5 vented certain new and useful Ioiprovements | end in a suitable beariug 3. ‘This shaft car- ) 
= in Gramophones, of which the following is a | ries at its upper end a circular disk 4, the 


4 specification. 

fea My invention has reference to improve- 

et ments in the method of and apparatus four re- | 

ro cordiugand reproducing sounds, the improve- 
ments being mc 3 particularly directed tothe 
construction of that kind of sound recording 
and reproducing apparatus which I have 
called “ grainophone,” and for which Letters 

15 Patent of the United States No. 382,790, dated 


outer or peripberal portion of which is re- 
duced in thickness as shown at 5, aud this re- 
duced portiou extends overaringshaped pan Sc 
| 6, supported by stays or brackets 7, from 
which it may be lifted and removed, when re- 
quired, ‘fhe outer edge or wall 8, of the pan 
isof sufficient height to project foradistance 
above tha disk 4, and is provided with pour- 65 
ing lips 9, fora purpose hereinafter described. 
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May 15, 1883, have beeo granted to me. 

One feature of my invention has reference 
to improvements in the method of recording 
sound by tracing upon a fatty film deposited 
npou a metallic surface, nodulatory lines, cor- 
responding to sound waves, and thea etching 
such lines in the metal base, or as it is now 
commonly called, the record tablet; while the 
other features of my invention have reference 
to the construction of the details of both the 
recorder and the reproducer of the gramo- 
phone. Each of these fettures of improve- 
ment are designed to overcome certain diffi- 
culties, and to avoid certain imperfections 
heretofore met with in the operation of the 
gramophone. ‘These difficulties and imper- 
fections, and the manuer in which they are 
avoided, will be particularly pointed out in 
the following detailed description with ref- 
erence to thea accompanying drawings, in 
which—. 

Figure 1, is a perspective view of my im- 
proved gramophone recorder. Tig. 2 isaside 
elevation, partly in section, of the recorder. 
Fig. 3 is a perspective view of a gramophone 
repruducer. Pig. 4, is au elevation of a re- 
cording diapliragm and stylus. Fig. 5, is a 
section of the same on the line r—zof Fix. 4. 
Fig. 6, is an elevation of the yramophone re- 
producing diaphragm and stylus. Fig.7,isa 
section of the same on line y—y of Fig. 6,und 
Fig. 8, is a perspective view of an Improved 
month-piece for the recorder. 

Like pumerals of reference iudicate like 


50 paris throughout the drawings. 


My improved gramophone recorderis shown 


The bottom 10 of the pan extends under the 
reduced portion 5, of the disk 4, and its inner 
ede 11, is upturned close to the under side 
of the reduced portion of the disk, as shown. 

Bearing against the uuder side of the disk 
4, is a friction wheel 12, secured toa horizon- 
tal shaft 18, which latter is journaled in the 
upper ends of posts or uprights 14 constitut- 
ing the ends of a frame, the base 15, of whieh 
is secured tothe base 1 of the apparatus. 
The position of shaft 13, aud the diameter of 
the friction wheel 12, are such, that a portion 
of the weight of the disk 4, and of its shaft 


2, issupported by the friction wheel; whereby 80 


the bearioy 3, is relieved from a_—pertton of 
that weight, and whereby frictional gearing 
between the disk 4 and wheel 12 is insured, 
without requiring special adjustment. Tae 
shaft 13, carries at its outer end a crank 16, 
by means of which 1t is rotated, and between 
the two uprights 14, there is secured to the 
shaft a beavy fly or balance wheel 17. Se- 
cured to the upright shaft 2, below the disk 
4, there is a beveled pinion 15, meshing with 
a laree bevel gear 19, on one end of a hori- 
zoutal screw-threaded shaft 20, which is ar- 
rauged radial to the disk 4, and journaled 
adjacent to the said gear 19, and also at the 
other end, ia pillow-blocks 21, supported on 
the end pieceof arectangular frame 22, which 
in tarn is fast on the busel. Mounted upon 
the frame 22, so a3 to be movable thereon in 
the direction of the length of the shaft 20, 
there is « carriage 23, supported at one end 
by a guide rod 24, on which it is free io slide, 
and at the other end by a roller 245, movable 
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along the upper surface 26, of one of the side 
pieces of the frame 22. The carriage 23, has 
firmly secured to ita projecting ario 27, on 
the outer end of which is an upright post 28, 
carrying at its upper end an arm 29, parallel 
with the arm 27, and of such length as to 
overhaug the disk 4, when the carriage is 


mea 26: the coustruction being such, that 
when the carriage 23 is moved in the manser 
to be described, the arm 29, will be carried ra- 
dially over the disk 4, and auy object earried 
thereby will participate in said movement, 

The carriage 23, is moved in one direction 
‘s by meansof the screw-threaded shaft 20, and 
in order to effect this operation, there is pro- 
vided a block 30, in one sida of which, near 
one end, is formed a balf nut 31, constructed 
to eugage the threads on the shaft 20; and 


ears 32, erected on the carriage 23. Project- 
ing from the other end of the block 30, there 
is a pin 33, to which one end of a spring 34, 


secured to the carriage 23, and the tendency 
of the sprir~ is to maintaiao the block 30, in 
a tilted posicion with the nut portion raised 


with the shaft 20 there is provided a leaf 
site the free end of the block 30, and having 


_ the top of the hinged block 30, when the put 
formed in the satneisin engagement with the 
screw threads on the shaft 20), the teudaney 
of the leaf spring 55, being to wove inwardly 


- js also provided with a pin ds, Which serves 
ay a handle for withdrawing the eatch so as 


carriage 23 with its appurtenances to be freely 
moved to any position upon the fraine 22. 

To the free overhangiug arm 29, is secured 
a ring sleeve 33 which receives the neck 39, 
projecting on one side from the frame 40, in 
iG which latter the recording diaphragm and 
» # stylos are mounted, aud this neck 39, withits 
at appurtenances is fixed in any desired position 


ae The free end of the neck 39, projects beyond 
: the ring frame 38, and receives the sound con- 
veying tube 4°2,-which is preferably made 
flexible, aud which hes at its frec euod a 
inouth-piece “43, the particular construction 
of which will hereinafter be more fully de 


The disk 4, which is in the nature of a ro- 
tary table, bas hereinbefore been described 
and is shown in the drawings as reduced in 
thickness on that portion of the periphery 
| which overlaps the inoer wall of the pan 6G, 
“4 aod if this constraction is used, the disk 4, 

must be removable from the shaft 2. It is, 

$5 however, also practicable to inake the disk or 

_ revolving table, in two parts, the lower part 
' of which extending only to within a short dis- 
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moved to the right, as represented in the 


this block 30, is pivotally supported between | 


is attached, the other end of said spring being | 


out of engugenent with the shaft 20. Ino) 
order to lock the block 30,in engarement 


spriog 35, mounted on the carriage 20, oppo- 


on its free end a tooth 36, which pesses over | 


toward the block 30. This catch spring 35, | 


to unlock the block 30, and thereby allow the 


in the ring frais 38, by a clamp screw 41. | 
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tance of the upper edge of the inner wall 11. 
of the pan, while the upper part exteuds over 
that edge to within a short distance of the 
outer wallof thepan. Thisis indicated bya 


dotted line in Fig. 2, and if this construction 


is adopted, only the upper thinner part of the 
table is removable frum the upright shaft 2, 
while thelower thicker partofthe tablemay =; 
be fixed to that shaft. 5 
When asoond record isto be made, a record 
tablet of the kiod described in my aforesaid 
Letters Patent, is placed upon the rotary table 
4, aud this record tablet is represanted in the ~ 
drawings c3 8 circular disk 44, which has a 
central perforation passing over the upper ee 
end of tha shaft 2. Sometimes it is conveo- 
ient to interpose between the record tablet 
and the rotary supporting table a thin disk 
45, of felt, or of some other non-resonant ma- — 
terial. This, however, is not essential. Upon 
the record tablet is placed a clamping plate 
46, which by preference is provided with a 
hub 47, which is slipped over the upper end 
of the shaft 2. This upper eud of the shaft 
2, is screw-threaded as shown, and a thumb- 
nut 48,is then screwed down upon the hubof 
the clampiog plate, whereby the record tablet 
is securely fustaned in position. 
At one ond of the base plate 1, there is 
mounted a standard 49, which may be a split 
tabe as shown, and io which is supported by 
friction a stem 50, projecting from the bottom 
of ashelf 51, and which ion turn supportsa 
vessel 62, containing alcohol. From the bot- 
tom of this vessel extends a tube 53, prefer- 
ably provided at its free end with a flexible 
nozzle 54; and astop-cock 35, with which the 
tubeis provided permits the operator to recu- 
late the flow of uleohol fromthenozzle. With 
my present improvement it is necessary that 
during the whole prucess of tracing the rec- 
ord, -the record tablet be covered with a film 


| of alcobol, and for this purpose a thin stream 


of alcohol is directed npon the center of the - 
tablet, or rather upon the clamping plate 46, 
from which the aleohol spreads in all direc- 
tions by centrifnyal force, and flows over into ' 
the pan 6. When the tracing of the record 
has been completed, the clamping plate is re- 
moved and the record tablet alsois lifted from 
its sapport by the insertion between the saine 
of ashurp edge, such asa knife blade, or even 
by the finger nails of the operator, and is ra- 
moved for further manipulation as described 
in my aforesaid Letters Patent, and also for 
the manipulation which will be deseribed 
hereinafter. 

Only a very small quautity of aleohol is 
used for producing a sinyvle record, but after 
continued use of the machine a considerable 
amount of alcohol accumulates in tha pan, 


} and this is reinoved by removing the table 4, 
| or the opper, thinner part thereof, as tha case 


may bea, by inserting a fingerin each of the 
pouring lips 9, and thus lifting the disk or 
table 4, from the shaft 2. The pan is than 
rewoved from the bracket 7, and the alcohol 
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js poured out and preferably back into the | eccentrically mounted with reference to the 
vessel 52, by one of the pouring lips. | center of the diaphragm; but notwithstand- 
‘She recording diaphruym 56, 1s mounted in | ing this eccentric location, the lever is rigidly 
the circular frame 40, between a ledge formed | connected with the center of the diaphragm 
s on said. frame and an annulus 67, screwed | and thus receives the maximum ainplitude of 
~ down upon the same by screws 58, us shown, | its vibration. Gy thus placing the lever with 
or in any other suitable munner. On the] the stylus eccentric with reference to the ceu- 
Pin rear side of that diaphragin there is applied | ter of the diaphragin both the lever and the 75 
Berea a small block 59, of hard rubber from which | stylus nay be and are made shorter thanif ° 
extends radially an arm 60, which at its free | they were located on the line of a diameter of 
end is turned up at right angles, outwardly | thediaphragm. ‘This is an important result, 


7° 






wel er 
sate =e 


f I oF 
Sey f Inada ee f 
Wha Bet a: 





fo ; 
A f= 


4 — +. 
' 
we 
a | oh a ee 
uh, ) eee et dig at ea , ‘a 
Hag fe | ca ha pet 
: 
+ 





oO 


and into contact with the lever 61, which car- 
ries the recording stylus 62. 

The block 59, is fastened to the center of 
the diaphragm by a screw 63, passing through 
the diaphragm aud through a washer 64, ap- 


plied tothe frontside of thediaphragm. The_ 


head of this screw is faced with a disk 65, of 
soft rubber, and against the same bears the 
point of an adjusting screw 66, which is 
mounted in a perforated disk or spider 67, 
fixed in the neck 39. 

The lever 61 is mounted on a plate 67’, 
formed with a slot 68, through which a set 
screw 69, fixed in the annulus 57, passes. The 
plate 67’, can thus be adjusted to various po- 
sitions ov the annulus, and is clamped in the 
adjusted pc ition by a thumb-nut 70. One 
end of the plate 67’ is bifurcated, and screws 
71,71, passing through the legs of the fork, 
are formed at their ends with bearings for the 
pivot points of the arbor 72, which is fixed to 
the lever 61. This lever, is made as light as 
practicable and as is consistent with risridity, 
and the plate 67’, together with the lever 61, 
which it carries, is so adjusted that the tp- 
turned end of thearm 60, bears upon the lever 
at the greatest practicable distance from the 
axis of the spindle 72, viz: at the free end of 
thelever. The connection between the lever 
and the upturned end of the arm 60 is made 
by a small quantity of pitch, 60’, which acts 
as an efficient cement, and w hich is applied 
after the lever has beed adjusted to its proper 
position. This mode of connecting the lever 
with the arm 60, and thereby with the dia- 
phragm, I have found to be of great advan: 
tage fora variety of reasons, but more espe- 
cially on account of the ease with which the 
connection is made, and unmade in ca\3 of 


repair, and on account of =e damping effect | 


it has upon the lever.. 

‘To the end of the lever 61, is secured the 
recording. stylus 62, by soldering or other- 
wise, with its plane at right anules to the 
plane of the lever, as shown. The stylus is 
composed of a flat, and rather thin plate of 
spring steel, poiuted at its free end, aud pro- 
vided with a tracing point 62”, of iridium. 
The broad portion of the stylus is damped by 
one or two bands 72’, of soft rubber, which 
are simply slipped over the same. 

By reference to Fig. 4, it will be seen that 
the lever 61, with the recording stylus 62 ex- 


65 tend across ‘the diaphragin upon a line which 


constitutes a chord but not adiameterof the 
circle of the diaphragm. They are, therefore, 





since the shorter the lever and stylus, the less 
liability there is of lost motion, and the less 
liability there is of extra or spontaneous yi- 
brations of the lever aud stylus, and both of 


these facts conspire to produce an accurate 


tracing of the sound waves impinging against 
the diaphragm. 

Whera the stylus passes over the edve of 
casing 40, the latter, tovether with the anuulus 
57, is cut away upon a straight line, as indi- 
catedat57’. ‘his permitsa further reduction 
of the length of the stylus, since the record 

tablet may be located close to the straight 
edge 57’. 
The bod y of the stylus is normally co rvel 


‘downwardly, as shown in dotted lines at 62’ 


bat when the diaphragm holder or fraine 40, 
is turned to cause the stylus to impinga upon 
the record tablet, which is the preparatory 
step for making a record, thestylus is unbent 


and becomes straight, as ‘shown in solid lines 
-in Fig. 4, and I have found that the best re- 


sults are obtained when the stylus is atan an- 
gle of about forty-five degrees with the plane 
of thetablet. The maximum pressure of the 
stylus upon the record surface is therefore 
equal to the force required to unbend the 
stylus. Itis very small, because the stylus is 


-madeas thin as practicable, and it is uniform 


for different records aud for all parts of the 
same record. 

The mouth-piece, into which vocal sounds 
are uttered for recording, is shown at 43; io 
Figs. 1 and 8, and it consists of a bell shaped 
structure, the sinall end of which is secared 
to the sound convaying tnbe, while the wide, 
flaring end is turned toward the speaker who 
applies his mouth to the opening. Near the’ 
edge of the mouth opening there isa perfora- 
tion 43’, cut into the wallof the mouth-piece, 


| and this perforation is of such shape and size, 


and at such distance from the edge of the 
mouth-piece, as to fit approximately the edge 
of the nose of thea speaker; so that when the 
mouth-piece is applied, thesounds uttered by 
the mouth enter the wide, flaring opening, 
while the sounds uttered by the nuse enter 
the perforation 43’. 

In waking a reeord of yocal sounds, it is 
necessary that all sound waves composing the 
words or the song be conveyed to the dia- 


phragm, and it has, therefore, been proposad 


to make mouth-pieces of such size and shape 
as toadinit within the opening both the mouth 
and the nose of the speaker or singer, and to 
fit against the face of the user around the 
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mouth-and nose. Mouth pieces of this char- 

acterare pecessarily large and clumsy, and do 

not readily and comfortably fit diferent per- 

.. sons, while with my construction the size of 

s the month-piece is reduced, and will cow fort- 
ably fit different speakers. : 

‘By means of the apparatus so far described, 

a record of sound waves is made in the fol- 


lowing manner: The spring catch 35, 36, ia | 


ro drawn back, which permits the spriog 34, to 
lift the block 30, from the screw 20, so that 
the cairluge 23, may be freely moved to the 


left, whereby the stylus 62, is carried beyond | 


the edge of the rotary table4. A record tab- 
lat prepared in the manner described in my 
aforesaid Letters Patent is then placed upoo 
thetable 4, and clamped tothesame,as herein- 
before described, and thecarriage 23, is noved 
toward the right until the point of the record- 
10 ing stylos is above the tablet but within the 
edgeofthasame. Thecasing 40, isthen turned 
in its benring 38, until the point of tha stylas 
impinges upon the tablet and is unbent, as 
shown in Fiy. 4. Ino this position the casing 
40,isclawped by meansofthescrew4l. The 
stop-cock 55, is then opened and a thin stream 
of alcohol is directed upon the clamping disk | 
46. The wheel 17, 1s now rotated by means 
of the cran' and handle 16, whereby, by 

yo meaus Of tte gearing described, the record 
tublet is rotated, while the stylus is carried 
across tha face of the tablet in a radial lina, 
removing from the tablet a fine spiral line of 
the fatty etching ground with which it had 

ss beencovered. Sound waves are now directed 
against the diaphragm in any desired man- 


LA 


» fun 


ner, and if vocal sonods are to be recorded, | 
’ the sound conveying tabe 42, with the moath | 


piece 43, will be used. The vibrations of the 
40 diaphragm thus prodaced will causa thestylus 


to make a tracing of an undalatory line, cor- | 


- responding to the sound waves directed 
against the diaphragm; allasdescribedin my 

.. aforeaaid Letters Patent. Doring this whole 
45 time a thio stream of-alcohol is delivered 
upon the plate 46, and the alcohol epreading 
-out in all directions is maintained as a uni- 
form and constantly renewed film nmpon the 
tablet. In this mannerevery part of the rec- 

so ord is made under aslechol, and in thia respect 
my present invention differs from the pro- 
cess sat forthin my aforessid Letters Petent. 

In accordance with thasaid patent, alechol 

ig poured once for all over the tablet, and is 

55 allowed to evaporata daring tha process of 
yecording. I bave found thatiathis manner 

it often happeas that the alcvhol has entirely 
evaporated before the record is complated, so 
that a portion of the latter !s mada upon a 
So dry tablet; whereby the accamulation of fils- 
mentary particles of dust on the point of tha 

- stylos, which the alcohol is designed to avoid, 
takes placa daring the prodaction of a por- 


tion of the record. With my present im-. 


65 provement this defect is cared, since it main- 


tains the record. tablet moist with alesbol 


from the beginning tothe end ofthaoparation. 







of a crossed balt or cord 85. 





After the tracing of the record has been 
completed, the tablet is speedily removed and ty 
before the record is fixed by etching as Ga- 70 ae 
scribed in my aforesaid patent, the alcohol 
adhering to the record surface is quickly 
washed off with water. This isanimportant 
step iu my improved process and greatly im- 
proves the definition of the record by etching. 75 
The reason for this is, that the aleohol slightly 
attacksand dissolvesthe fatty etchingground, , 
so that thethin film of aleohol remainiog upon 
the tablet, contains a slight quantity of that 
ground in solution. If now, the film of alco- 80 
hol is allowed to evaporate an exceedingly 
small quantity of the dissolved ground is de- 
posited upon ths metal which has been laid 
bara by the stylus. ‘This small deposit of 
ground sufliciently resists the action of the 85 
etching Auid to impair the definition of the ~ 
final record. By simply pouring water over 
the record surface immediately after the tab- 
let has been removed from the recording ap- 
paratus the film of alcohol and the ground go 
held in solution by the same is removed, and 
the tracings of tha stylus present a clean me- 
tallic surface, which is properly attacked by 
the etching fAuid. 

‘The reproducing apparatus as a whole is 95 
represented in Fig. 3. 

Upon a base board 73, in standards 74, is 
journaled a shaft 75, apon which are mounted 
a driven pulley 76, a fily-wheel 77, and a frie- 
tion @isk 78. The latter isin frictional en- re 
gagemenot with a rotary table 79, which is 
mounted upon a vertical shaft substantially 
in the manoer described with reference to the 
rotary table 4, of the recording apparatus. 
Fig. 3, being a perspective view, the mount- re 
ing of the table 79, is not visible, bat is easily 
understood from the foregoing description. 
Tha upper surface of the tabla is preferably 
covered with a sheet of felt or other elastic 
and non-resonant material, a3 indicated by r1 
appropriate shading. 

Upon the felt covered table 79, the record. 
tablet 44, is placed and is clamped thereon 
substantially in the inanner in which this is 
done in the transmitting apparatns, te, by 11 
means of a clamping plate 46, and a thumb- 
nut 48 <A driving wheel 80, mounted on a 
shaft 81, which is jonroaled in standards 82, 
ia rotated by means of acrauk 83, aud handle 
84, and gives motiun to thetable79, by means rs 
The relation of 
the table 79, to tha friction disk 78, is the - 
esme a3 the relation of the table 4, to the 
friction disk 12; that is to say, the table reats 
with the greater part of its weight upon the 1; 
friction disk, so thut tha frictional geuring is 
antomatically maintained. A post 86, mount- 
ed upon the base-board 73, has swiveled upon 
its upper end a fork 87, betwean the prongs 
of which is pivoted the swinging arm 88, 1: 
which extends over the table 79, and bas at 
its frea ond a clasp 89, which recaives the ( 
neck 90, which projects from the ceatar on 
one side of the casing 91, of the reprodacing 
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diaphragm 92. ‘This casing with 
presently be described, can be thus turned in 
the clasp, and can be fixed in any adjusted 
position by a clamp screw 93. 
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fr 


its dia- 
phragin, stylus and appurtenances, which will | 


Upon the end of the neck 90, which pro- 
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110 between the thumb-nut and the spring 
serve to regulate the tension of the latter 


and of the diaphragin, as will be readily un- 
‘larstood. 


On the free end of thespring 101, 103, there 
is secured a binding post 111, in which the 
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jects beyond the clasp 89, is slipped au flexible | stylus 119, is held by the.set screw 113, and 
tube 94, which in turn receives the small end | may be adjusted to project to the required ve 
of a sound conveying trumpet 96, the flaring distance beyond ‘tie end of thespring. ‘This 
1o end 96 of which is turned toward the listener. stylus is preferabl isrd steel. ItTias ! 
A bracket 97, secured to the swinging arin 88, La sipnder * Dubie point should not ba 
carries at its freeend an elastic fork 98,-.wwhich ~5Q shar “it tf) om of the record : 
receives and Supports the trainpet, and the xr00 a ageigh it et envazes. Ce) , 
parts are so propurtioned that the free end of the operation ol Peprodueing the sounds 
15 the swinging arm preponderates, so that the vosneded on 4 tablet, the stylus is guided by | 
point of the reproducing stylus, which will | the walls of the record zrouve, and not by the 
presently be described, presses rather firmly | bottom of the saine. Consequently it is not 
upon the record tablet. | essential that the point of the stylus be in 85 : 
It will now be understood, that when a rec- | contact with the bottom of the groove. In | 
20 ord tab'et, having a record of sound waves | fact it is preferably not in contact with the ) 
uponits surface, produced i in accordance with | same, so that this point may be nade rather | 
my invention, is mounted upon the table 79, | dull. 
and when the point of the stylus is adjusted The sounds emitted by the reproducing dia- go ! 
in engagement with the record groove, and | phragm are very powerfuland ordinarily too 
: 25 the wheel 80, is rotated, the rotating record | loud to be received with comfort by a listener 
.| groove will guide the st lu across the face of | in front of the trampet or other receiving 
| e fablet, and Will at the same tints vibrate | tube. For this reason I have found it some- 
the stylus and diaghieages in accordance with | times necessary,to reduce the volume of the gs _ | 
the undulatio. , of the record groove. The | emitted sound before it reaches the ear, and | 
30 sound waves thus produced hy the diaphragia | this I accomplish by one or more perforated | 
will issue from the flaring opening of the | and exchanveable diaphrayms 114, placed in 
F trumpet,and the sounds will be heard byalis-| the neck 90. These diaphragms should be 
tener in front of the trumpet, orinits vicinity. | made of some non-resonant material like soft 100 
The reproducing diaphragm is mounted in | rubber, or cork, a3 indicated by appropriate 
35 the casing 91,in the usual m: inner, being held | shading. ; 
against a edge by means of an annulus 99. Having now fully described my invention, 
On this anaulus 13 formed aswelling or block | I claim and desire to secure by Letters Pat- 
100, and diametrically opposite to the same | ent— 105 
the stylus carrying spring 101, is fastened to 1. The method of recording vocal and other 
40 the annulus, and extends across the face of | sounds which consists in removing from a rec- 
the diaphragm and beyond the edge of the | ord tablet covered with a fatty film, undula- | 
annnlus. ‘This spring 10], is a leaf Spring | tory lines of said filin by, aad in accordance 
which faces with its fat side the face of the; with thasound wavesand maintaining atthe rio 
, diapbragm up to a point, beyond the center | same time a layer of a fluid over the film, sub- 
45 of the latter, and is then twisted at right | stantially as described. 
angles, as indieated at [02 2,and crosses the| 2. The method of recording vocal and other — | 
annulus edewise as shown atl03. Thetend- | sounds upon a rotating disk covered with a 
enecy of the part 101, of the spring is to press | fatty film which consists in spreading over 115 
toward the diaphragm, whereby the edve of | said film and continuously renewing overthe * | 
5° the part 103, is made to bear with some force | same a layer of a fluid and at the same time | 
upon the annulus 99; andthe tendency of the | removing from said tablet undulatory lines | 
part 103, is to press against the swelling or | of the fatty film by and in accordance with | 
block 100. ‘The spring is therefore elasticin | the sound waves, substantially as described. 120 
two directions at right angles ‘to each other. 3. Theimprovementintheart of makinga | 
55 In order to prevent g erinding of the spring | gramophone record which consists in immers- 
against the annulus and against the block ing and maintaining the tablet and the point 
100,a U-shaped piece 104, of softrubber em- | of the recording stylus in alcohol during the 
braces the outer portion 103, where it bears | process of recording, substantially as de- 125 
upon the annulusand against the block. This | scribed. 
60 soft rubber cushion alsoservesasa dampener 4. The improvement in the art of eee 
forthe spring. Atthe point wherethespring | and fixing a gramophone record which con- 
passes over the center of the diaphragm, it | sists in removing froin a tablet covered with 
( has a perforation 105, and a screw pin 106, | a fatty filin undalatory lines of said film by 130 
2 secured to the center of the diaphragm by | and in accordance with sound waves while 
65 two nuts 107,108, extends loosely through the | said film 1s covered with a layer of alcohol; 
perforation. A thumb-nat 109, also placed | then immediately removing the alcohol with. 
on thescrew-pin 108, andasoftrabber washer | water and then subjecting the tablet to the 
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a a. ‘ pressing by its own elasticity upon the rec- 
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action of an etching flaid, substantially as 
~*~ described. 
> »5. Themethod of reproducing sounds from 
a record of the same which consists io vibrat- 
ing a stylas aod propelling the same along 
ihe record by and in accordance with thesaid 
_yecord, substantially as described. 

6. In a gramophone, a recording stylus 
pressing by its own elasticity upon the ree- 
ro ord tablet at right angles to the plane of its” 

vibratory movements and consisting of a leaf 
spring termicating in a point of barder ina- 
terial thaathatof the body of the stylns, sab- 
stantially as deseribed. 
1s 7. In a gramophone, the combination of a 
sound receiving diapbragin aud an eélustic re- | 
eording stylas controlled by the diaphragm 
and adjustable with reference tu a record 
tablet soas to press by its own elasticity npon 
go the same at right angles to the plane of its 
vibratory movements, substantially as de- 
scribed. ; 
8. In a gramophone a recording stylus 
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25 ord tablet at right angles to its plane of vi- 
bratory moveme. 8, and consisting of a leaf 
spring terminating in an iridium point, sub-— 
stantially as described. 

9. In a vramophone, a recording stylus 

30 composed of a leaf spring terminating in a 
tracing poiot in combination with one or 
more elastic non-sonorous dampers, substan- 
tially as described. ; 

10. In a gramophone a recording stylus 

35 formed of a leaf spring terminating in a 

tracing point in combiuation with one or 

more Sleeves of soft rubber upon the leaf, 
spring for damping the same, substantially | 
as described. 

11. In a gramophona, the combination of a 
sonod receiving diaphragm, a lever and a re- 
cording stylus carried by the same, both ex- 
tending parallel but eccentrically over the 
diaphragm; with a connection between the 
center of the diaphragm and the lever, sub- 
stantially as described. “ 

2. In a gramophone, the combination of a 
sound recsiving diaphragm a lever and a re- 
cording stylas carried by the same, both ex- 
tendiag over the face of the diaphragm bat 
eccentrically thereto, with a rigid connection 
between the center of the diaphragin and the 
free end of the lever, substantially as de- 
scribed. | 

13. In a gramophone, the combination of a 
circular sound receiving diaphragu, a lever 
and an elestic recording stylas both extending 
parallel with the diaphragm on the liae of a 
chord, with a rigid connevtion between the 
center of the diaphragm and the free end of 
the lever, substaatially as described. 

14. In a gramophone, the combination of a 
sound receiving diaphragm, a lever and an 
elastic stylas carried by the same, both ex- 
tending parallel, bat ecceatrically thereto; 
with a bracket rigidly connected with tha 
eeuter of the diaphragm and removably ce- 
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mented to the lever, substantially as de 
scribed. 

15, In a gramophone, the combination of a 
sound receiving diaphragin mounted in a 
suitable frame, a bracket adjustably moanted 
on said frame, a lever pivoted in said frame 


| extending parallel to and eccentrically with 


reference to the center of the diaphragm, and 
ap elastic recording stylas carried by the 
lever; with a mechanival connection between 
the centerof the diuphragm and the free end 
of the lever, substantially as described. 

16. In a gramophone a sound receiving dia- 
plragm and a tuba for conveying sound 
waves thereto in combination with a record- 
ing stylus receiving motion from the dia- 
phragm, aud a screw mounted in the sound 
conveyiog tube bearing centrally upon the 
diaphragm for adjusting the tension of-the 
latter, substantially as described. 

17. In a gramophone, the coinbination of a 


| horizoutal rotary table adapted to support a 


record tablet, anda vertical shaft frea to nove 
longitudiaally, carrying the table; witha Frie- 
tion disk engayed by the under side of the ta- 
ble for rotating the latter, substantially as de- 
scribed, 

13, In a gramophone the combination of a 
horizontal rotary table mounted upon a verti- 
cal shaft and adapted tosupporta record tab- 
let; with a friction disk Guyaying the under 
side of the table and partly sustaining the 
weight of the table, whereby the latter is au- 
towatically maintaiaed in frictionalyear with 
said disk, substantially as described. 

19. In a gramophone, the combination of a 
rotary horizontal table adapted to receive and 
support a flat record tablet; witha reservoir 
ofasuitable flaid, such as alcohol, discharging 
upon the center of the table and tablet, and 
au annalar pan disposed anderneath the ta- 
bie for receiving the overflow of alcohol, sub- 
stantially as described. ~ . 
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20. In a gramophone the combination of a . 


horizontal rotatable table adapted to receive 
and support a record tablet; with a reservoir 
of alcohol discharging upon the center of tho 
table and tablet,an 4onalar pan disposed no- 
der the edge of the table for receiving the 
overfiow of alcohol, and a friction disk bear- 
ing apon the under side of the table between 
the ceuter of the same and the inser wall of 
the pan, substantially as described. 

21. In a gramophone, the combination of a 
horizoutal rotary table adapted toreceiveand 
support a record tablet, a recording dia- 
phragm and stylus connected by gearing with 
the table to move radially over and with the 
stylus in operative relation to the same, sub- 
stantially as dcscribed. : ; 

22. In a gramophone, the combination of a 
horizontal rotating table adapted to receive 
and sustain a flat record tablet, with a car- 
riage movsble inaline parallel toa radius of 
the table, a recording diaphragm and stylns 
carried by the carriage with the stylos in op- 
erative contact with the record tablet, aud 
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ee “gearing connecting the table with said car- 
_-  yiage, substantially as described, 
OK tp Ree. 93. In & gramophone, a sound conveying 
~*~ ‘tube provided with a mouth piece having a 
— ¢ flaring opening for the application of the 
~~ mouth of the speaker and a perforation in the 
- side wall of the mouth piece separated from 
and spaced with reference to the mouth open- 
“jng and shaped to correspond to the shape of 


f 19 the nostrils of the speaker, substantially as_ 


described. 
94, In a gramophone a sound reproducing 
diaphragm in combination with a stylus lever 
extending diametrically across the same, and 
elastic in two directionsat right aogles to each 
other, substantially as described. 


- att 


o leaf spring twisted at one point so as to bring 
-_-s0 the edge of one portion at right angles to the 
x. face of the other portion, whereby it is elastic 
cout in two directions, substantially as described. 
~~ __—sq 9G. In a gramophone the combination of a 


25 stylus carrier composed of a leaf spring ex- 

- ”.tending flat-wise over the face of the dia- 

phragm and edvewise over the edge of the dia- 
phragin, subst atially as described. . 

97. In a gramophone the combination of a 

3o reproducing diaphragm mounted inasuitable 


with a boss or stop; with a double elastic sty- 
lus carrier composed of a twisted leaf-spring 
Ge tending toward the diaphragm and against 
«3 the boss or stop, substantially as described. 
oe Saree 28. In a gramophone, a reprodacinog dia- 
Ber sie Oe phragm aud stylus in combination with an 
Soa elastic stylus carrier extending over the face 
tess of the diaphragm and tending toward the 
=~ — go same, ofan adjustable connection between the 


Se ty diapbragm and stylus carrier and‘adjnstable. 


+ ==. for varying the pressure between diaphragm 
=F: and style carrier, substantially as described. 


© 


Se. - 8 cl 


© 584,543 


95. In agramophona, the combination of a | 
diaphragm and a stylus carrier composed of a 


reprouuciug diaphragm and stylus; with a} 


substantially as described. 


frame the latter being provided at ore point | . 
and freely pressing against the diaphragm, 


29. In a gramophone the combination of a | 
45 reproducing diaphragm mounted in asuitable 
frame provided with a buss or stop; with a: 


Ls ~ , 
= a a . | = = oe = 
a ooh 





donble elastic stylus carrier tending toward 
the diaphragin and toward the stop, and elas- 
tic non-resonant dampers interposed between 
the style carrier and the diaphragm and be- 
tween the style carrier and the frame and 
stop, substantially as described. : 

30: In a gramophone a sound reproducing 
diaphragm and a sound conveying tube for 
the same, with one or more non-resonant per- 
forated diaphragms in the said tube for re- 
ducing the volume of sound conveyed to tha 
ear substantially as deseribed. 

3l. Inagramophonea recording stylus piv- 
oted to move in response to the vibrations of 
& diaphragm and elastic in a plaue at right 
angles to such motions, substantially as de- 
scribed. 

32. In a gramophone, a reproducing stylas 
having a wedge-shaped point engaging the 
walls of the record groove, substantially as 
described. a 

33. In s gramophone reproducer, a stylus 
carried or formed by aspring fixed at one end 
to the diaphragm holder and freely extending 
across and beyond the same and operatively 
connected with the center of the diaphragm, 

34. In a gramophone reprodneer, a spring 
constituting or carrying a stylus, fixed atone 
end to the diaphragm holder and extending 
across and beyond the periphery of thesame 


substantially as deseribed. 

35. In a sound reproducing apparatus con- 
sisting of a traveling tablet having a sound 
record formed thereon and areproducing sty- 
lus shaped for engagement with said record 
and free to be vibrated and propelled by the 
gaine, substantially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

EMILE BERLINER. 

Witnesses: - 

HENRY EF. COOPER, 
F. 'T. CHAPMAN. 
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At is hereby certified that in Lett 


Correction in Letters’ Patent No, 548,623 | 


should read coat ; 








: Evy. Hed ers Patent No. 548,623 
upon the application of Emile Berliner, of Washingto 
improvement in “Sound-Records and Methods 


the printed specification Tequiring correction, 
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viz: In line 50, page 1, the word “cast ” 


, and that the said Letters Patent should be read with this correction 
therein that the same may conform to the record of the case in the Patent Office. 
Signed, countersigned, and sealed this 26th day of N ovember, A. D. 1895 : : 


5 ; granted October 29, 1895, 75, : 
ashington, District of Columbia, for an 


of Making Same,” an error appears in -_. 
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_ The sound-recorus orto yrauvpuvacen—- | ee gg MSNA ra | 
generally zine disks into which a spiral rec- per matrix with a substance capable of wit TSS 
ord of sound-waves is etched. Other sub-| standing thesulphur fumes, and I find elec- 80 
Stances than zine capable of being etched | trolytically-deposited iron or nickel a proper 
30 into may of course be used. 3 substance to accomplish the desired effect. 
The simplest way for making a duplicate | The copper matrix is therefore cleaned and 
copy of such a record is toimpress it in wax, | placed in anickel or iron bath, and a thin 
deposit copper thereon, and detach the cop- | coating of iron or nickel is deposited on it by 85 
per shell. This is the well-known method | an electric current. The matrix thereby be- = 
33 used by electrotypers. There is, however, a | comes protected against sulphur fumes, and 
loss in the perfection of the surface, resulting | iron and nickel being harder than copper the 
from the fact that electrotypers’ wax is porous | matrix, by being thus coated, becomes more 
‘ud uneven of surface, and the resultant | durable, and withstands pressnre fora longer 9> 
Copper copy containing the sound-record is| period. Itisalso possible withsach a matrix 
#9 not as good in tone quality as the original. | to press unvalcanized rubber into it, vulcan- 
It is therefore necessary to deposit a copper | ize the rubber while attached to the matris, 
or other metallic matrix directly on the origi- | and then detach it, when a true copy of the 
nal zine record. ThisI do by first thinly | original sound-disk will be the result. 93 
. “Svering the zinc with a material capable of| In the annexed drawings, forming part of 
‘3 Tesisting the action of the sulphate of copper | this specification, there is shown in Figure 1 
Solution usually employed for electro plating | a plan view of asound-record made in accord- , 
°r typing, and then deposit copper over that, | ance with the present invention, with the 
,1¢ when thick enough detach the copper | lines representing the record greatly exag- tco 
We its | gsrated; and Fig. 2 is a perspective view ofa 
25 aly method is to cast the previously-cleaned | stiall portion of a sound-record copy on an 
ag cord disk in acyanide-of-copper or cya- enlarged scale. | 
-of-brass solution, electrolytically, by | Referring to the drawings, there is shown a ravinomaled 
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EMILE BERLINER, OF WASHINGTON, DISTRICT OF COLUMBIA. 


SOUND-RECORD AND METHOD OF MAKING SAME. 


SPECIFICATION forming part of Letters Patent No. 548,623, dated October 29, 1895. 
Application filed March 18,1893. Serial No, 466,708, (No model.) = 


To all whom it may concern: 

Be it known that I, EMILE BERLINER, a citi- 
zen of the United States, residing at Wash- 
ington, in the District of Columbia, have in- 
vented certain new and usefaol Improvements 
in Processes of Making Copies of Sound- 


Records; and I do declare the following to be 


a full, clear, and exact description of the in- 
vention, such as will enable others skilled in 
the art to which it appertains to make and 
use the same, 

This invention relates to improvements in 
sound-records and in the method of making 
the same. | 

The present invention relates more partic- 
ularly to the production of copies or dupli- 
cates ofthe flat sound-records as made by 
gramophone in the mannerset forth in Letters 
Patent granted to me on November 8, 1887, 
No. 372,786, and on May 15, 1888, No. 382,790. 

The sound-records, as is well-known, con- 
sists of undulatory grooves of even depth, as 
distinguished from non-unduolatory grooves 
of varying depth produced by other methods 
- of recording sounds. : 

The sound-records of the gramophone are 
generally zine disks into which a spiral rec- 
ord of sound-waves is etched. Other sub- 
stances than zine capable of being etched 
into may of course be used. 

The simplest way for making a duplicate 
copy of such a record is toimpress it in wax, 
deposit copper thereon, and detach the cop- 
_per shell. This is the well-Enown method 
used by electrotypers. There is, however, a 


loss in the perfection of the surface, resulting | 


from the fact that electrotypers’ wax is porous 
and uneven of surface, and the resultant 
copper copy containing the sound-record is 
not as good in tone quality as the original. 
It is therefore necessary to deposit a copper 
or other metallic matrix directly on the origi- 
nal zinc record. ThisI do by first thinly 
covering the zinc with a material capable of 
resisting the action of the sulphate of copper 
solution usually employed for electro plating 
or typing, and then deposit copper over that, 
and when thick enough detach the copper 
depositz . 

_ My method is to cent the previously-cleaned 
zine-revord disk in acyanide-of-copper or cya- 
nide-of-brass solution, electrolytically, by 


| stroy the smoothness of its surface. 


which a very thin film of copper or brass ad- 
heres tothe zine. After being thus prepared, 
the coated zine disk is placed into asulphate- 55 
of-copper bath and copper deposited on it elec- | 
trolytically. The deposit when thick enough 
is ther detached and forms an accurate ma- 
trix, showing the sound-record of the zine disk 
in reverse. 
pressed into suitable material and thereby » 
produce exact duplicates of the original rec- 
ord-sheet. 

Ihave found hard rubber and celluloid 


to be excellent materials from which to make 65 


such duplicates. These substances wen 
heated become very soft, and when inthis 


soft state they are impressed with a matrix, 


such as above described, and are cooled while 
still under pressure, and the resultant rubber 70 
or celluloid sheet retains all the characters 
of the matrix, and thus formsacopy record of 
the original zine disk. In impressing a cop- 
per matrix on softened rubber, however, the 
sulphur fumes which are generated when 75 
heating the rubber attack the copper and de- 
I have 
therefore found it necessary to coat the cop- 
per matrix with a substance capable of with- 
standing thesulphur fumes, and I find elec- 80 
trolytically-deposited iron or nickel a proper 
substance to accomplish the desired effect. 
The copper matrix is therefore cleaned and 


| placed in anickel or iron bath, and a thin 


coating of iron or nickel is deposited on it by 85 
an electric current. The matrix thereby be- 
comes protected against sulphur fumes, and 
iron and nickel being harder than copper the 
matrix, by being thus coated, becomes more 
durable, and withstands pressure for a longer 9> 
period. It isalso possible with such a matrix 
to press unvuleanized rubber into it, vulean- 
ize the rabber while attached to the matrix, 
and then detach it, when a true copy of the 
original sound-disk will be the result. 

In the annexed drawings, forming part of 
this specification, there is shown in Figure 1 
a plan view of asound-record made in accord- 
ance with the present invention, with the 


lines representing the record greatly exag- tco 


verated; and Fig. 2 is a perspective view ofa 
small portion of a sound-record copy on an 
enlarged scale. 

Referring to the drawings, there is showna 





This matrix can then be im- 62 


disk 1, of hard rubber or like material, having 


548,623 


= 
= 


8. As anarticle of manufacture, a sheet of 


in its face au undulatory spiral groove 2 of hard rubber having upon its face an undula- 20 


even depth representing sound-waves. 

W hat I claim is— 

1. The process of duplicating flat sound rec- 
ords, which consists in depositing copper or 
other like metal on an original record, then 
detaching the copper reverse thus produced 
and facing the same with a layer of hard 
metal which is not attacked by sulphur, and 
then pressing the reverse into temporarily 
softened hard rubber, substantially as de- 
scribed. 

2. The process of duplicating flat sound rec- | 
ords, which consists in facing an electrode: | 
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tory groove of even depth representingsonnd 
waves, substantially as described. 

4. Asan article of manufacture, a sheet of 
hard rubber having pressed into its face an 
undulatory line of even depth representing 
sound waves, substantially as described. 

5. A copy of a flatsonnd record, which con- 
sists of a disk of hard rubber having im- 
pressed upon its face the lines representing the 
record, substantially as described. 

In testimony whereof I have affixed my sig- 
nature in presence of two witnesses. 

EMILE BERLINER. 
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SPECIFICATION forming part of Letters Patent No. 564,586, dated July 23, 1896. 
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Lo all whom it may concern: 

‘Ge it known that I, EMTLE BERLINER, aciti- 
zen of the United States, residing at Wash- 
ington, in the District of Columbia, have in- 
vented certain new and useful Improvements 
in Gramophones, of which the following is a 
specification. - 

My invention has reference to improve- 
mentsin methodsof and apparatus for record- 
ing and reproducing spoken words and other 
sounds, and it is primarily intended as and 
constitutes an extension and improvement of 
My gramophone which I have described in 
Letters Patent No. 372,786, granted to me on 
November 8, 1887, and for which I have also 
received Letters Patent of Great Britain, No. 
15,232, dated November 8, S87. In said pat- 
ents I have deseribed a method of recording 
aud reproducing sounds, which consists in 
first causing the sounds toinscribe themselves 
npon a layer of non-résisting material in a 
manner substantially like that practiced by 
the well-known Leon Scott phonautograph, 
then eypying the phonautographic record in 
solid res ie material, preferably by the 
ee ea ng process, and then reproduc- 
ing the sounds from the solid copy of the rec- 
ord. The original record, as well as the eopy 
of the same, is thus obtained as an undula- 
tory line of even depth, as distinguished from 
a line of varying depth obtained by the orii- 
nary phonograph and by the graphophone. 

In my present invention I retain all the 
fundamentai features of my gramophone, but 
introduce certain novel features both in the 
process and in the apparatus, which render 
the attainment of the objects of a sound re- 


_¢order sud reproducer more certain and more 


40 


5° 


perfect. ae 

In the original form of iny gramophone | 
enmploved acarved feylindrieal) surface upon 
Which the non-resisting inedinm used for re- 
vordiag Wits supported. 
wantage that for the purpsise of copying the 


s revord by the photo-enzraving process such 


surfrce had ty be first straightened and the 


flat copy obtained from tise sine had to be | 


hent again to theortginai eviindrical form of 
the record-surtace. 
and tedious manipulations, whieh T avoid in 


This hail the cisndl- | 


This involved delicate | 





my present inve»tion by tnseribing the record 
of sounds upon a flat plate, and I further im- 
prove the process by arranging that flat plate 
horizontally, or nearly so, and by insertbing 
the record upon the under surtaceoi the same, 
whereby the material removed by the record- 
ing-stylus drops away from the plate and 
leaves the undulatory groove of even depth, 
clean, and well defined, whereas by the old 
method the material removed by the stylus ac- 
cumulated in and about the adjacent grooves. 

I‘ have -further nproxed the process by 
using a transparent plate as a support for the 
non-resisting medium. This plate is there- 
fore made either of glass or some other like 
substance, whereby I secure several important 
advantayes. The most important of these 
advantages is that it enables me tu work with 
parallel transinitted rays of light in the sub- 
sequent process of photo-engraving, in which 
the original record is thus used as a negative, 
which may be directly applied in contact with 
the sensitive photographie plate, and another 
important advantage is the reduction of the 
friction of the stylus upon the supports toa 
minimin. as 

The process is further improved by the em- 
ployment of anewrecording medinm. Inthe 
original process I used a layer of lampblack 
pure and simple, and this substance is well 
alapted for the purpose on account of the 
slight coherence of the particles; but by rea- 
son of the flocculent nature of this substance 
the lines drawn upon tt are more or less rag- 
zed, as can be observed under a microscope. 


pand the photo-engraving obtained from such 


record displays all the 4«feets of the original. 
In iny improved process Temploaa laver of a 
semifluidink or paint, of suchconsistenev and 
thiekuess that itwill neither subside nor flow 
apontanenitsly. Suchinkis practically struc. 
trreless, and the lines drawn upon it are ex- 
coedingly slurp and reveal no riceed edirns 
under a powerful microscope, and the phot. 
engraving fratn suel reeord is far Superior re 
it like copy froma record produced under the 
former process, 

Myinvention alsocomprises other minor imn- 
provements in the process, and if also covers 
novel features in the apparatus, all of which 
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will more fully appear from the following de- 


illustrated convenient forms of apparatus 
which I have used, without, however, limiting 
myself to the exact details of the same. 
Figure 1 is a perspective view of my im- 
proved gramuphone. Fig. 2 is a plan view 
of the diaphragm, with its support and acces- 
sories. Fig. 3 is a vertical section showing 


driving-wheel. Fiy. 4's a sectional view of 
the diaphragm, its support, and accessories. 
Fig. 6 is & cross-section on line xz z of Fig. 2. 
Fig. 6 is a sectional view of a part of the driv- 
ing-gear. Fig. 7isa section showing the con- 
nection of the driven shaft with the support 
of the recording-disk. Fig. 8 is a sectional 
view of a “entering device. Fig. 9 is a plan 
view, upon a reduced scale, of a disk witha 
record of sounds recorded upon the same in 
accordance with my invention. - Fig 10 isa 
sectional elevation of a modified form of my 
reproducing apparatus, and Fig. 11 is a see- 
tional view of adampened reproducing-disk. 

Referring now to the drawings, in which the 
details are marked by numerals, there isa 
platform 1, suitably supported, and upon this 
platform are mounted the operative parts of 
30 the apparatus. <A metallic plate 2, provided 


with a longitudinal rib 3, issecured upon the 


platform, and standards 4 4’, mounted upon 
plate 2, are provided with a nut-bearing 5 
and a smooth bearing 5’, (see Fig. 6,) respee- 
tively, for shaft 6, which extends through 
these bearings, as shown. One-half, more or 
less, of this shaftis screw-thrended, asshown, 
and enters the nut-bhearing 5, and at a point 
near the middle said shaft passes loosely 
through a movable support 7, the position of 
which upoo the shaft is determined by two 
collars 8 5, as indicated in Fig. 7. 

The support 7 serves 4s a bearing for a 
bevel-gear 9, which is centrally perforated 
and widens out into a circular flange 10. 
Upon its under side the bevel-gear 9 is re- 
ceased, and said recess fits loosely over the up- 
per end of support 7. A serew 11, passing 
loosely throngh the central perforation of 
hevel-geur 9, screws into the head of support 
7, so that the bevel-gear can rotate about its 
axis, which coincides with the axis of screw 
ll. Two serew-pins 12 12, which may be 
either fixed or removable, project at diamet- 
; rieally opposite points from flange 10, und are 
dost rnedtto pass through twosimilarty-loeated 
holes in a ziass plate 13, as will be more fully 
tteseribed hereinafter. 

Abevel-wear 14. fixed upon shatth, engages 
bevel-gear 4) hut provision ts unde for re- 
leasiag year i4 trom the shaft, ifdesire:, for 
a purpose which will be explained farther 
on. Assiated above, thescrew-threaded por- 
tien of shaft U passes through nut-bearing 45, 
nod ito will now be clear that if shaft 6 is ro- 
tuted bevel-vear 4s, with its flange 1v, will like- 
Wist rotate, and will ut the same time ad- 


4o 


5° 


tailed, description, in which reference is made | 
tothe xecompanving drawings,in which] have | 


the recording-disk and its connection with the | 
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vance in a straight line, since shaft 6, screw- 
ing into or out of its nut-bearing 5, will carry 
bevel-gear l4 and support 7 with it. From 
the bottom of support’7 two lugs 15 15, one 
on each side of rib} of plate 2, serve to guide 
the support with the parts attached thereto 
in the line of said rib, which is, of course, 
parallel to shaft 0. 

A part of the smooth portion of shaft 6 has 
n longitudinal groove 1) extending to the 
right-hand end of the shaft, as seen in Figs. 
land 6, and asleeve 17 loosely fitting this 
portion of the shaft has a pin 15, the end of 
which engages groove 16, as shown in Fig. 
6, so that the shaft is free to slide longitudi- 
nally through sleeve 17 and will rotate with 
the same if the latter is rotated. 

Sleeve 17 is fitted into bearing 5) of stand- 
ard +', so as to rotate within the same, and 
upon that part of the sleeve which’ projects 
béyond the bearing is keyed the compound 
gear 19. The latter is composed of a pinion 
90 and a bevel-gear 21, and a rather large 
bevel-wheel 22, mounted upon a shaft 23 be- 
low platform 1. meshes with pinion 20. 

A smali bevel-gear 24 meshes with gear- 
wheel 21, and to the shaft of gear 24 are se- 
enred fans 25, which are thusdriven ata high 
speed and Serve as a regulator, as will be 
readily understood by those skilled in the 
art. 

A weignt 26 issuspended by cords orchains 
27 from shaft 23, and if said sha‘t is turned 
by a crank 2s, or otherwise, in one direction 
the cords or chains are wound upon the same, 
as indicated in Fig. 1, and the weight 26 is 
raised up toward the platform. If, on the 
other hand, the weight is allowed to descend, 
it will rotate shaft 23, this in turn will rotate 
gear-wheel 22, which, meshing with pinion 
20, will rotate the latter and the connected 


| shaft 6, and in the manner hereinbefore de- 


scribed support 7 will receive a rectilinear 
motion, while flange 10, upon bevel-gear 9, 
will both rotate and move in a straight line. 
For every complete revolution of bevel-gear 
14 support 7 and bevel-gear 9, with its con- 
nected flange 10, will be moved in the line of 
a diameter a distance equal to the pitch of 
the screw-threads upon shaft 6, and it will 
now be understood that if a plate 13 is fixed 
to flange 1) and a fixed peneil or stylus be 
lightly pressed upon the plane surface of said 
plate u spiral line will be drawn upon the 
plate, 

The recording-stvius 24 15 mornied upona 
diaphragm ©), and the diaphragm itself, 
Which may be of any suitable senorous ma- 
terial, ts mounted in a ease 31, and a rigid 
tub $2, projecting from one site of the case, 
connnmunicates with a flexible tube 33 ana 
mouth or ear piece 34. The tubeis clumped 
and may be adjusted in the direction of its 
lengthin aring 35, formed at thé end of a rod 
34, Which is adjustable in a support 37, and 
the latter isagain adjustable verricaily ina 
stundarl 38 mounted upon niatfurm]. aA 
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metal post 39 is fixed to the center of the | 


diaphragm, as shown, and its free end has an 
axial slot 40, into whicha s»ft-rubber tube 41 
is forced and flattened. ‘he free end of the 
soft-rubber tube receives the stylus 29, which 
may be of metal or any ather hard and fairly 
elastic material. 

Preferably the stylus is inade of a flatstrip 
of phosphor-bronze extending radially ovér 
the face of casing 31 and some distance be- 
yond the edge of the same. At its free end 
the stylus is reduced to a point and is curved 
upwardly, and by turning the diaphragm- 
case about the axis of tube 32, or by turning 
rod 36 in its bearing 37, or by adjusting the 
latter upon bracket 38 the point of the styius 
may be brought into light contact with the 
lower face of disk 13 at a point in the diam- 
eter of said disk which is parallel with shaft 6. 

Near the middle of its length a hole is pro- 


duced through the stylus, and a pin 42, formed | 


at one end of a metal block 43, passes through 
said hole and into the central bore in a simi- 
lar block 44. Between each block and fhe 
adjacent face of the stylus a soft-rubber 
washer 45 is inserted, and the two blocks are 
forced together and are made to clamp the 
stylus between the rubber washers by means 
of the pointed screws 46, working in the sup- 


30 ports 47.. The screws 46 46 thus constitute 


the pivotal supports of the stylus, which isa 
true two-armed lever. A piece of soft-rub- 
ber tubing 48 is inserted between the outer 
arm of this lever and the casing 31, and an- 
other piete of soft-rubber tubing 49 is slipped 
ovet the stylus between the elastic support 
48 and the outerend. Thus it will be seen 
that the stylus is elastically supported and 
aan Gearon, and that if the oe ac 
under the impact of sounc 
right and to the left of its position of rest 
and tage to the face of disk 13. 
The disk 13 is preferably made of glass. 
It Is of suitable diameter and thickness, and 
has two holes 12’ 12’, corresponding to the 


pins 12 12 projecting from flange 10, and is 
placed in position upon said flange with the 


pins entering the holes. The nuts 50 50 are 
then screwed down, whereby the glass disk 
is securely clamped. _ 

The method of recording and reproducing 


recorded sounds by means of this Apparatus 


will naw be eagiiy understood. 

As has been stated above, the non-resistiny 
materis! upon which the sound-record or 
phonaatogram is produced is a semifluid, and 
I can use for this purpose any ink, as, for in- 
stance, printers’ ink, of the required con- 
sistency. An oven layer of this ink may he 
spread over the under surface of the glass 
disk in any suitable manner, as, for instance, 


by aneans of a brush or roller while the disk | 


is slowly turned: but I prefer to produce 
the inx directly upon the disk itself, and I 
proceed in the following manner: The under 


surface of the glass disk is frst carefully pol- | 
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ished and dried, and is then covered witha 
thin film of oil by means of a camel's-hair 
brush. This is done while the disk is rotated 
With moderate speed. Any oil or fat mar be 
used, but I haye found linseed-oil specially 
adapted for the purpose. A smoky flame is 
then held under the ylass plate while the lat- 


ter is slowly rotated, whereby the lampblack 


Lo | 


-—f 
ia 


ascending from the flame is intercepted by — 


the plate and becomes deposited upon the 
same in a very fine layer, which, however, is 
instantly absorbed by and mixcs intimately 


| with the thin layer of oil, thus forming a 


black amorphous ink, covering the under 
surface of the glass disk in an even exceed- 
ingly thin layer. Itis essential that the lamp- 
black be deposited upon the oiled disk by the 
described process of sublimation; that is to 
say, the carbon particles must reach the disk 
and mix with the oil at the moment when 
their transition from the gaseous into the 
solid state takes place. If it were attempted 
to apply Jampblack already formed by dust- 
ing upon the oiled disk, no intimate mixture 
resulting in an even layer of amorphous ink 
would be obtained. The coating of ink thus 
directly formed upon the disk has just the con- 
sistency and the thickness required. It will 
not flow spontaneously, and while it adheres 
well to the glass plate, it requires only a min- 
imum force to remove it from the same, and 
the point of the stylus in its passage through 
the substance of the ink experiences no per- 
ceptible resistance. The disk is now ready 
to receive the phonautogram, and it is moved 
to the position shown in Fig. 1, with the point 
of the stylus near the outeredge. The point 
of the stylus is then adjusted into light con- 


| tact with the disk, so that the coat of ink is 
-waves 
the free end of the stylus will move to the | 


barely penetrated by the same, and the weight 
26 is allowed to descend and to rotate shaft 6 
in the manner hereinbefore described. If 
now the stylus remained immovable, it would 
describe upon the under surface of the disk 
a sinooth spiral the convolutions of which 
continuously decrease toward the center of 
the disk~ The pitch of the spiral is deter- 
mined by the pitch of the screw upon shaft 6 
and by the relative angular velocities of said 
shaft and of bevel-gear 9, and may in practice 
be made as small as one-fiftieth of an inch. 
If now during the progress of the disk sound- 
waves are directed against the diaphragm 
through the mouth-piece 34 and tubes 35 and 
32, the stylus will vibrate to the right and 
left of the spiral line, inseribing upon the 
disk an undulatory line of even depth, which 
line will truly and accurately represent the 
sounds uttered against the Ctaphragm. The 
stvius removes avery sharp Hine of ink from 
the disk, leaving the latter quite transparent 
at this line, while it is quite opauue and will 
not transmit light at the places not touched 
by thestylus. Theink renuved by the styius 
drops away from the disk, as stated above, 
and does not aecumulate in and about the 
eTooyes. 
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wf rig. which represents an munululatory 
spisitl line upon adisk, with the pitch of the 
spiral and the undulations of the record 
metiy ¢xauwerated. In the drawings, the 
andsilntory line appears black upon a white 
ground, While in fact the line is transparent 
upon @& black ground. , 

The phonautogram may extend to within a 
short distance froin the edge of Hanye 10, and 


) just long enough to drive the disk up to that 
> limit, or the apparatus is mounted at the 
4g proper height above the ground so that the 
weizht will be arrested before the limit of 
progress of the disk is reached. Bevel-gear 
- 4is then disengaged from bevel-gear 9 by 
~ unclamping the same from shaft 6 and slid- 
go ing it upon the same a short distance to the 
_ left hand, (in the view shown in Fig. 1,) and 

the disk is then given a single rotation by 
- hand, whereby the stylus describes a true 
circle 51 upon the disk. This circle, which 
I call the ‘‘centering-circle,” is afterward 
utilized, as will presentlyappear. ‘The glass 
disk, with the sound-reeord and centering- 
eircle upon the same, is now removed, and 
-the record may be fixed by applying a thin 
30 coutof varnish. 
impunity. From this reeord I produce a 
copy In copper or any other metal by the 
proeess of photo-engraving, and in this proc- 
' ess [use the oriyinal record as a negative, 
‘4¢ which enables me to work by transmitted 
 jight and with parallel rays, the negative be- 


- 
es 
oi 


4 


tive photographic plate. 
sq as is well understood by those skilled in the 
art. In the photo-engraved copy the sound- 
record appears as an undulatory line of even 
depth upon a solid metal disk, and the cen- 
tering-cirele 51 is reproduced in the same 
jauner. 

For reproducing the’ original sounds, the 
center of the centering-circle is determined 
by well-known simple geometrical construc- 
tions, and asmall hole is drilled through that 
ceuter, Which hole corresponds to the math- 
ematical axis about which the glass disk had 
been rotated, and also marks the axis about 
whieh the metal disk must be rotated by the 
apparntis shown dn oorder that the pointed 
stvlus applied to the starting-point of the 
record may follow the same from beginning 
ioend, 


efore this isclone a well-fitting 
evlindrieal block 321s placed into that part 
apt bbatS evinces lie t)rritterl the compen 
Getter of Hanuwe 19 and bevel-cear 9 which 
is weenpied by the head of screw 11, as 
shown in Fig. § 


iver U0 


le = 


>) iu practice the cords orchains 27 27 are made — 


It may then be handled with | 


ing applied directly in contact with the sensi- | 
The copy thus pro- | 
duced will have the exact size of the original, | 


Two holes corresponding to the holes | 
1 12’ in the glass-disk are also miadeinthe 
metal disk, but these holes are preferably 
eauafa larece enowel ti peru! the «isk to be 
adjusted ineither direction when placed apse 
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At atpproxunate idea of the phouautograin | 
thins produced can be obtained by inspection | 





“oontoriny-block,” lias a tine axial hole 
o. Whieh Corresponds Exactly to the mathe- 
Wiatical avis of rotation of bevel-gear o, If 
now the photu-enyraved copy of the record is 
placedl upon flange LO, with pins 12 12) pass- 
Ing through vorresponding holes in the metal 
plate, a fine pin. say a sewing-needle, is 
passed through the centering- holes in the 
disk and in block 52, and the clamp-nuts 40 
are tightly serewed down. by this simple 
process the metallic copy of the orivinal ree- 
ord is safely and quickly centered in posi- 
tion, The stylus is then adjusted with its 
point in engagement with the outer end of 
the record-groove, and the weight 20 is al- 
lowed to descend. Itwill now be clear that 
the stvlus will be forced positively to follow 
the undulations of the reeord, and that the 
(iaphragm vibrating under the stylus will 
emit the same sounds whieh produced the 
original record, which sounds-can be clis- 
tinectly heard at the ear-piece 54. 

Both the process and the apparatus thus 
far described may be modified in various 
wiys without departing from the main fea- 
tures of my invention. So, for instance, I 
can dispense with the centering device and 
can rotate the record upon a stationary axis, 
if the diaphragm with its attached stylus is 
mounted in a manner to make it follow the 
spiral record. «An arrangement of this char- 
acter is shown in Fig. 10. The reproducing- 
disk 54 isin this case mounted as hereinbefore 
described, but without regard to the center- 
ingdevice. Thesupport 7’ may be fixed in po- 
sition So that the bevel-gear 4, mounted upon 
the same in the manner described with ref- 
erence to Fig. 3, willturn without progressive 
motion. Bevel-gear 9, and with it the repro- 
ducing-disk 54, are rotated by a bevel-gear 
14’ upon a shaft 6’, to which power is applied 
by a weight, as shown, or in any other suit- 
able manner. The diaphragm-casing 31 is 
secured to asmall truck 55 upon rails 56 ar- 
ranged vertically above and parallel with a 
diameter of the reproducing-disk, and at. 
such height above the same that the stylus 
20 will be in engagement with the undulatory 
grooves of even depth which represent the 
record of sounds. 

The listener applies his ear ty tie ear-piece, 
and when the shaft 6° is rotated the stylus 
and diaphragm will he foreed to vibrate, as 
in the apparatus shown in Fig. 1, but willat 
the same time move with the truck 35 acruas 
the face of disk 54. A tolerably good repro- 
duction mavalse be obtained by sinrply hold- 
ingoneenlotareed between the teerhand the 


cother pointed end oot the sim enclite- 
ment witl) tye peaopt ier vies ma a” The lish 
In rotated, 

The trietional comtaerot the reproduchiy 
stylus with the surfiiee of the oreliare ne. 
Wilte reeord gives rise to distin ting soumds, 
Atel with a View of avehitic the same 


ahis block, Which I call | upon a rigid plate 53, and with a 
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) felt, softrubber, blotting-paper, or other non- | 
| sonorous substance intervening. 
pens the extranevtis vibrations of the repro- 
i | dncing-disk and renders the sounds einitted 


a hy the diuphragm very clear. 


Additional clearness is obtained by nickel- | 
| plating the metallic record, which is ordina- 


rily made of copper, since I have found that 


the suund due to the frictional contact of the. 


stylus with a polished surface of nickel is 


| very faint. 


In place of the metallic copy of theoriginal 
record I can use a copy made or sealing-wax, 
which is made from a metallic or other copy 
haying the record in raised lines. ‘Tle me- 
tallic copy is for this purpose first oiled and 
the molten sealing-wax is then poured over 
it and is then backed by plaster-of- paris or 
uther rigid material. ‘The cast is then easily 
removed from the metallic matrix and may 
be used for the reproduction of the recorded 
scaunds, which will be quite clear and re- 
markably free of the disturbing sounds due 
to tie friction of the stylus, especially when 
the surface is first gently rubbed with plum- 
Iutigzo. 

The metallic copy of the original record is 
in effect an engraved copper plate, and it may 
be used as such for printing upon paper, 
which then yields a copy 
is well understood, and from this papef copy 
the sealing-wax copy or a copy of any other 
similar material may be inade. 


I desire to emphasize the fact that my re- | 
cording and reproducing styins is a flat elas- | 


tic strip, which will yield in one direction, 
but not in the other. For this reason the 
recording and reproducing surface need not 
be absolutely plane, and the stylus will still 
retain contact with the same, while it will be 
positively moved to follow the undulations 


of the record in reproducing. The point of 


the stylus may be made of iridium. 

Having now fully described my invention, 
what I claim, and desire to secure by Letters 
Patent, is— 


. The method of producing a phonauto- | 


gram, which consists in removing an undn- 
latory line of even depth of a deposit of ink 


. from a traveling plate, by and in accordance 


with sound-vibrations; substantially as de- 
seriber. 
2. The method of producing a phonauto- 


.gram, which consists in removing an nuidn- 


latory line of even depthof a deposit of amor- 
phous ink from a traveling support, by and 
in ameovdance with sound-vibrations: suhb- 
stantiiully as deseribed. 


4. Phe method of producing a transparent | 


phonuntozgraimn, Which consists in removing 


anandulatory line of evendepth of a deposit | 
of ink from a traveling plate of glass, liv and | 


li necordanes with sound-vibrations: sub- 
stantially as described. 
4. The method of producing a trausp: went | 


plhonautogram, which consists in removing 


Thisdamp- | 


in raised lines, as | 
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mn undulatory line of even depth from a de- 
positol amorphous and opaque material from 
a traveling support of glass, by and in ae- 
cordamee with sound - -vibrations: substan- 
tially as deseribed. 

5. The method of producing a transparent 
phonautogran, which consists in removing 
an undulatory line of even depth extending 
alonga yolute, of adepositof amorphous and 
opaque material from a rotating disk of glass, 
by and in accordance with sound-y ibrations; 
aot antialy as described. 

The method of producing a layer of semi- 
ut ink upon a phonantographie support, 
which consists in first applying a coat of oil, 
or other fat, upon the support, and then sub- 
limating upon the oiled surface a thin layer 
of lampblack; substantially as described. 

7. The method of producing a phonauto- 
vram, which consists in removing an undu- 
latory line of non-resisting material from the 
under surface of a traveling plate, by andin 
accordance with sound-vibrations; substan- 
tially as described. 

S. Ina gramophone, the combination of a 
sound-receiving sonorous body; with a piv- 
oted stylus controlled by and controlling the 
same, and a support adapted to carry a pho- 
nautogramic recording-surface, or a copy of 
such record in solid resisting material, trav- 
eling in the plane of vibration of the potnt of 
the stylus; substantially as desenbed. 

9, In a gramophone, the combination of a 
sonorous diaphragm and a pivoted stylus; 
with an elastic connection beiween the dia- 
phragm and stylus, and an ehistie reaction- 
ary daimnpening-support for the free arm of 
the stvlus; substantially as described. 

10. In agrainophone, the combination of a 
pivoted stylus, with an elastic connection be- 
tween the diaphragm and the stylus: sub- 
stantially as described. 

‘11. Ina gramophone, the combination of a 
vibratory diaphragm and a stylus controlled 
thereby and controlling the same; with arub- 
ber tube clamped to the diaphragm and cou- 
necting the stylus with the latter, and a piv- 
oted support for the stylus between its free 


end and its connection with the diaphragm: » 


substantially as deseribed. 

12. Ina gramophone, the combination of a 
vibratory diaphragm and a stylus elastically 
connected therewith; with a pivoted support 
for the stylus located between the free end of 
the same and its eonneetion with the dia- 
phragm; dampening-washers between the 
stvlus and its pivotal supporto and a reac. 
tionary dampening-support for the feee sam 
of the stylus; substantially seri bed, 

is. Inayramophone, the vombinat 
horizontal traveling supporr for the record- 
surface; witha vibratory diaphragm, and a 
recording-stvius bearing upen tie une 
| face cof thre Supyeort; Substamtyuil ¥ its ile 
scribed. 

J+. Ina gramophone, the cou durmati 
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sounds; with a.backing of non-resonant ma- 
terial; substantially as described. 
15. Ia a gramophone, the combination of a 


| j gound-receiving diaphragm, mounted in a 


# 
es 


4 
a 


| j tion of the casing relative to the stem for ad- 
_ justment, substantially as described and for 


| 
4 
i 


suitable casing; with a tubular sound-con- 
veying stem projecting from the casing, and 
an adjustable support for the tubular stem; 
the connection between the casing and tubu- 
lar stem being such as to permit of the rota- 


the pur. se set forth. 


16. A device for centering a spirally-ex- | 
'33 tending record, of sounds upon a reproducing 


te 


pets 
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| - metallic record of spoken words or other | apparatus, consisting of a rotatable record- 


support having a central recess, a block fit- 
ting the said recess and having a perforation 
coincident with the mathematical center of 
rotation of the record-support, and means for 
holding the record upon the support, substan- 
tially as deseribed. 

In testimony whereof I have signed my 
nume to this specification in the presence of 
two subscribing witnesses. 


EMILE BERLINER. . 
Witnesses: 
JACOB G. COHEN, 
CHAS. W. HaNnpbDy. 


v a> tas. 42°) FAs, 
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Sas ie 4 UNITED STATES CIRCUIT COURT 
iereof I have signed WY { 
fication in the presence 
tr_>sses. 
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For TRE Sovrnmern Disrricy or New York. 


| 
¥ 


EMILE BERLINER. 7 , t 
AMERICAN (FRAPHOPHONE COMPANY 

‘OHEN, 
TANDY. min | ‘ 
+ In Equity. j 

NATIONAL (FRAMOPHONE COMPANY ik | ft 

© 4 I'RANK SEAMAN, | ‘ 
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AFFIDAVIT OF WERNER SUESS. ) 
Urry OF WASHINGTON, ) __ 
° : District of Columbia, § °°" | i. 
Mr. Werner Suess, 2 citizen of the United States, | 
tesiding at Washington. D. C.. being duly sworn, oa 
deposes as follows - : 


I have been mechanician to the University of Mar | 


i burg, Germany, for ten years: while there I made | 1 
’coustical and other philosophical apparatus for the ot) 4 
laboratories of the University under the direction of te 
Professors Bunsen, Gerling, Gauss, andl Weber: Ihave 
been Studying the science and the art of acoustics ever 4) iy 
ana I acted as mechanician in charge of philo- 7 ti 

e ‘ophical apparatus in the United States Const Survey for 1} fe 
| tighteen years, during which time I was also assistant ') & 
lo Prof. Joseph Henry mm lis acoustics!) experiments in | 4 
the Smithsonian Institute, and E travelled with Prof. | | nk P 
yndall in this country in the year 1872, and assisted | + i 
tal him in his public lectures On acoustics aud other | 'y 
branchés of physies. Tn the year 1887 I became the | 
laboratory assistant of Mr. Emile Berliner, of Wash-  / : i 
oo D. C., and have worked for and with him ever ; 

lam intimately nequiainted with the principles of the | 

“amophone and of the graphophone, and I believe 1} 
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these instruments to operate on fundamentally differen 
principles. 


a In the graphophone a record of wax-like material !s 
A ee used in which the operating stylus cuts a groove ol 
| varying depth. By reason of the difference in resi! 

’ ance, to the stylus at different depths, this record + 








somewhat distorted, and does not accurately represen! 
the sound-wave which actuated the stylus. 

In the gramophone, the record is primarily formed 
We by pushing aside, in a laterally sinuous line of uniform 
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| tn depth, an exceedingly thin film of fatty and mechat 
% ae ically non-resisting material which covers a zine plat 
oi sb The motion of the stylus is just like that of writing 
> el ig with a pencil on a sheet of paper. 


= 
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In the graphophone the wax record may be aw! 
usually is directly used for reproducing. In the gram 
ophone the record is etched into the zine plate by acids 
“ae | this zine plate is then copper-plated, and the copper! 
eg plate thus obtained is used to impress the record on™ 
at. i many hard rubber disks as it is desired to make. 
Ee, In the graphophone the stylus is moved perpendicn 
lar to the face of the record tablet or cylinder. It! 
eit. moved upward by the undulating line at the bottom o! 
He the record groove. Itis moved downward by the ela» 
ticity of the diaphragm. In the gramophone the stylu* 
is moved parallel to the face of the record tablet, am! 
Uae tl. the stylus is moved positively in each direction by tlie 

ge ae side walls of the groove. The bottom of the groow 
plays no part in the gramophone. 
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WERNER SUESS. 


Subscribed and sworn to before me this 21st day o! 










ae, November, 1898. 
4 Fi | SEAL. | HuGcu M. STERLING, 


Notary Public. 
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UNITED STATES CIRCUIT COURT 


For THE SovrHern Districr or New York. 
AMERICAN GRAPHOPHONE CoMPANY 


vs. ; 
> In Equity. 


NATIONAL GRAMOPHONE COMPANY & 
Fuank SEAMAN. 


_———— 


AFFIDAVIT OF JOSEPH LYONS. 


City oF WASHINGTON, ? 
District of Columbia, § 
JOSEPH LYONS, being duly sworn, deposes and 
SiYs : 

(1) I am of lawful age, a citizen of the United States, 
‘residing at Washington, in the District of Columbia, and 
. | Tam asclicitor of pateuts and a mechanical and elec- 
trical expert. I was an Examiner inthe United States 
Patent Office for seven years and I had charge of the 
examination of applications for patents for improve- 
; ments in Telephones for five vears. While in that 
a position it was my duty to examine patent applications 
with respect to sufficiency of description and illustra- 
tion; with respect to operativeness or utility of the 
inventions set forth in applications, and with respect 

‘to the novelty of the alleged inventions. 
(2) Telephonic instruments being essentially acous- 
‘tical apparatus it was my duty to inform myself with 
‘respect to developmeuts in the science of acoustics, and 
‘I’ performed that duty to the best of my ability. I 
read and studied diligently books and periodicals re- 
lating to acousties, and I believe that few developments 


| in that science escaped my notice. 
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(3) | have always devoted considerable time to the 
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Midas oe 2 &} 
a ee ee a errs : study of acoustics, and had obtained, from the late 
Coes Prof. Joseph Henry, of the Smithsonian Institution, 
eS es : and, after his death, from the late Prof. Baird, of the ; 
te Pea Smithsonian Institution, permission to use and experi- 
2 ment with the acoustical apparatus in possession of 
bar that Institute, and I spent many nights, through a 
> hee os period of several years, in the laboratory which was 
tf there placed at my disposal. 
fg - (4) Since the summer of 1885, when I left the United 
a States Patent Office, I engaged in the business of solic- 
2 itor of patents and mechanical and electrical expert, 
eo and in these capacities I prepated and prosecuted a vast 
og number of applications for patents, andl among tlifem a | 
t= @ : | considerable number of patents for inventions in acous- | 
ee : tical apparatus, and testified frequently in interference 
ae , proceedings before the Patent Office, and in infringe- 
a ment suits before the Courts. | 
: ° ae seat (5) I know quite thoroughly the sovnd ref irding 
= ae 5 | and reproducing apparatus known as the GRAMO- * te 
—) Reger PHONE, invented by Mr. Emile Berliner, and the proc- ? af 
3 me esses involved in the use of the sume. I became ac- 
Sees - quainted with Mr. Berliner’s inventions in this Ime in ; | 
ae on RS | | the fall of the year 1887, and conttnued to be informed 
ia Ree Tee . _ of all developments, experiments, and improvements 
f3 which he made in this line of work, until the present ogee 
bo: ‘. - time. Iwas Mr. Berliner’s solicitor for procuring all 2 ; Po 
pe ize ai _ patents that he obtained for his inventions in sound & i 
Seen at te ; . ative: 
= eee OES * Fecording and reproducing apparatus. | 
ee, Ble (6) Iam familiar with the Edison Phonograph and 
bg i=. with the literature relating thereto, and I am quite 
ter eae : familiar with the sound recording and reproducing f 
g ae 4 : _ : instrament known as the GRAPHOPHONE, as the 
ae i= Za Sie eee same is described in the Letters Patent involved in | 
= 1 = this motion, and also as the same is represented by 
a ee ae ae ae ) 7 the apparatus that is publicly sold under tbat name. I 
z Bite Se . used the Graphophone experimentally, as soon as it 
eae eee | became accessible to the public, and have followed its 
aes ooo fe phases of development up to the present time. | 
F reer a ie ius - (7) I have read the motion papers in this case and 
3 ees ee a * | 
pase se 
pt deme yf 
ee eS ae ne ae : 
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particularly the affidavits appended thereto,and Ihave  — - 5 00) 

also read the pertinent portions of the record in the | ee aS ete gg 

; ; ; ? p2e ty Sees By 

snit of the American Graphophone Co. ys. Leeds et al., a gad a ae bee 


recently decided by Judge Shipman, and the decision Sigs SECS Ree OS 


ha 


rendered therein, and I believe that I appreciate all =~ — Facets iS ot ts 

that there appears. I have been called upon to make ae “S: See ta 

a comparison between the graphophone and the gramo- he Pas at a 3 
phone, and to give my opinion on the question whether ~ Daal oes = = 

the gramophone, and particularly the gramophone re- = Sag ig: og 

| producer, infringes the patent involved in this motion, gone = 
aud more particularly whether it infringes claims 19, s 2: a3 » 

20, 21, 22 and 23 thereof. After a careful examination a ys ae 

I have come to the conclusion that there is no such ise 2) Be ae peg 
infringement, however the claims be construed, so long ae ir St = 
| as they are coustrued in view of the specification; as ee | “$s 


| furthermore, that. as these claims were construed by Ee ve aera 
| Judge Shipman, they are certainly not infringed, and Pied Se 
thitt finally, the question of alleged infringement which Pe | 
arises in the present motion was in no way hinted at, aeeede . ates ut at 


i 
vai * 4 
a! hee 


much less decided by Judge Shipman. ete eee Se oo 

(8) In the history of the art of recording and re- Joe eee ee eee 

; producing sounds, I find that the first step in this EVES Po oe SSS ae 
direction was made by the well-known scientist Leon OS Bene oe ote 
Seott, by an apparatus to which was given the name a Bee a an ae 
PHONAUTOGRAPH, and which was afterwards vari- nap 2 esa pe BS ie a 

. _ ously improved by himself and by the celebrated | “Piag Tes Sis 

mechanician Koenig, of Paris, France, and which is de- Pe See Poe 

scribed in every text book on general Physics. Al- | See ae TSS. 

¥ though of scientific interest only, I may state that the nt eee == 

general idea of making’ a visible record of sound 1 on RS ee = 

waves in substantially the manner of Leon Seott had, ed re Fikes “s 

before Scott, been practiced and described by the (Wet eS | 


French scientist Duhamel, and the appelletion Pho- Sy ee 
nautograph was actually first used by him. This sei- ee Wie 
entist caused a fine stylus, fixed to one prong of a a Ea te Se % a 
tuning fork, to inscribe its vibrations upon the smoked = => OS = 





surface of a rotating glass (or metal) cylinder; he thus = 
, obtained a sinuous or undulatory line upen the cylin- SNe ena 
drical surface. Leon Scott substituted for the tuning ee : 
tee Sep en ee EE peso ee 
a : ou wR RD BoD ee re 
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3 g fork a vibrating membrane or diaphragm, by which he 
o. uae, | , was enabled to cause the stylus to be.acted upon simul- 
ee , taneously by a number of tones directed against the 
3 ee, diaphragm. 

yee: Bee | (9) The next step in the direction of recording, and 
Exc also of reproducing sounds, was taken by Charles 
f a8 Cros, a French scientist, who on April 30th, 1877, de- 
) a posited a sealed paper with the Secretary of the French 
aa, eg Academy of Science, which was opened and read after 
a Edison's Phonograph had become known, and it was 


found to contain a description of how to record and 
reproduce sounds. It was a were scientific conception 
4 and was, so far as the world kvows, not followed up by 
E: actual work. Jt however described very clearly the in- 
scription of sounds upon a smoked surface in the 
fashion of Leon Scott, and how, from this picture, a 


™ = ee See pe eet Aes = TR sshd viet atin = 


4 = photo-engraving in metal might be obtained, the metal 
~ sound record being then represented by a sinuous or 
= - undulatory groove of even depth; and how, from the 
4 same, the recorded sounds might be reproduced 
ig . (10) It is necessary to dwell upon the disclosure of 
= 3 sous ~. *Mr. Cros in order to appreciate the direction in which 
o— ian he worked and which, as will appear further on, Mr. 
a Berliner followed. A phonautographic inscription of 
= ioe ) sound upon a smoked surface is a surface picture ; it 
“#2 % : has no appreciable depth, and if it had any depth, the 
a same would have no value. It is only in so far as the 
3 ne ~ "2 ~ picture, the sinuous line, is sinuous on the surface 
a Ms - upon whicl) it appears, that it is a picture of the sound 


waves that produced it. It is only by the fact that the 

eye is obliged to travel from point to point to the right 

wiss 2X, | and to the left upon the surface, that the mind receives 
ce an idea of the sound waves that produced the picture. 
Similarly, in the photo-engraving of this picture, the 


cree Teen peat Sugar ey a a “Fy err aor nae eae 
I 


“a Ie + groove produced can be identified with the sound 
ey. aan : waves, which are the primary cause of it, only by the fact 
| arts He 7 ] ' ‘ : 
eee ee ae. e os that the eye is obliged to travel upon the metal surface 
2: Beem . , to the right and to the left; only for this reason the 
Mar fe SS mind may receive an adequate conception of the origi- 

a ® > _ = = — 
2 Pegs > x 
t ay iF = ‘ = 
i. a AR, ye 
ee eee 
Pe CEES eee wae 
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nul sound waves. And, similarly, when sound is repro- z oer e 
duced by this groove, it is due to the fact. and only to : ee Sn oe 
the fact, that motion is given to a diaphragm by the Seg eS ee oP oe 
deviations of the groove alternately to the right and to = ao heh eee ek 
the Jeft. The depth of the groove has nothing to do a: tee 2, 
with the reproduction of the sound; the groove might ee gare. 
be bottomless, that is to say, it might bea slot, and the eh i 
reproduction of sound would not thereby be affected in oe cease sa 
any way ormanner. The Cros record, therefore, is con- - tend $5 
stituted by the laterally undalating wails of the groove. Fg 
If a stylus conuected to a diaphragm be inserted in < . 
this groove, and the metal plate containing the groove *! 
be moved in the general direction of the groove, this ee 
stylus will receive lateral thrusts-by the walls of the ie = 
groove, now on one side and then on the other. This o> LS 
is the mode of reproduction of recorded sounds that ami. 
was described by Cros on April 30th, 1877. = se 
(11) At very nearly the same time that Cros was 
engaged in his purely scientific investigation, Mr. j ; 
Thomas A. Edison was engaged in the coustruction of me 3 es a 
his world-famed Phouograph. Pee es So 
(12) Edison cut loose from the ideas of Duhamel, = : ae 2 
Leon Scott, and Cros, and did not attempt to obtainan * m3 
inscription of sound waves upon a sarface. He had : as: a Bes 
discovered that when loud sounds are nitered against a aaa ae ee 
diaphragm, the vibrations of the Jatter are apt to yield = ce 
nore mechanical force than was suspected up to that ade ere | 
time. In fact he greatly overestimated the force of a “¥G 
vibrating diaphragin, and he is reported of having said, 
at that time, that a hole might be drilled through a 
wall by the vibrations of a diaphragm. With this es- 
timation of the force of vibrations of a diaphragm under 
the influence of sound waves, he conceived the idea 
of producing « record groove directly by the -vibratioas 
of the diaphragm, not indeed by penetrating below the 
syirface and into any material, but by indenting some 
soft yielding material, and he selected tin foil for this 
purpose. This tin foil he spread over the surface of a 
“metallic evlinder, which had cut into it a smooth heli- 
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eal groove, and he caused the cylinder to revolve aud 
also to move axially so as to maintain the stylus of the 
diaphragm always in light contact with the tin foil, 
exactly above the groove in the cylinder. If he theu 
vibrated the diaphragm by sound waves, the stylus would 
indent or fold the tin foil into the groove of the eylin- 
der to varying depth. He thus obtained, as his record, 
acroove with sloping walls, and with an undulating 
bottom. 

(13) From this record sounds were reproduced by 
placing the diaphragm parallel to the face of the eylin- 
der, with its stvlus fitted into one end of the record 
groove and perpendicular to the face of the eylinder, 
the stylus being in contact with the bottom of the same 
and causing, by suitable movement of the cylinder, the 
groove to pass under the stylus, whereby the undula- 
tory bottom would lift the stylus, and with it the dia- 
phragm to which it was attached, whenever the stylus 
came to au elevation of the groove, and allow the elas- 
ticity of the diaphragm to carry the stylus back into the 
depressions of the undulatory bottom of the groove. 
It will be seen from this that, whereas the Cros record 
was constituted by the laterally undulatory walls of the 
record groove, the Edison record was constituted by 
the vertically undulatory bottom of the record groove. 

(14) From this it follows, naturally and necessarily, 
First, the Cros recording stylus had practically no me- 
chanical work to perform, and certainly performed no 
mechanical work in the formation of the record groove ; 
whereas Edison’s recording stylus performed the me- 
chanical work of shaping the record groove. 

Second, Cros’s record is constituted by the undula- 
tions of the lateral walls of the retord groove ; whereas 
Edison’s record is constituted by the undulations of 

“the bottom of the groove, and 
- Third, in the reproduction of sound from Cros’s ree- 
ord the styius and diaphragm ure acted upon positively, 
in both directions of its movements, by the lateral walls 
of the groove, whereas in the reproduction from the 
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= - tu ee a Poe ST 
Edison record the stylus and diaphragm are actnated tye ee grees 
positively in one direction only, and by the pobtom of ~ Ee — PRgte ee 
the groove 8 Sie ee 
(15) The next step in the development of the art of Rees bas Kravis 
recording and reproducing sounds consisted on the Sees See Su eg 
one hand in putting the impractical devices of Edison +3 2 ras —S 
into commercially useful shape, by Bell and Taiuter, in pate .- a 
the Graphophone, and, on the other hand, of material- Sis oe: 
izing the scientifie conceptions of Cros, by Panes in EB rE ay tema a | 
the Gramophone. Jot 8p 
(16) Bell and Tainter followed into the footsteps of ; te gir 
Edison, they also utilized the idea of making the : : aes: 
diaphragm do the mechanical work of shapine the ee 
record groove, and of making it so that the undulations Pees 
of the bottom of the groove represeuted the sound Sachets aka. 
record. These inventors, however, greatly improved Sora SP Ae ee 
upon Edison’s procedure in that they substituted an : Re 
engraving process for bis indenting process. Instead re | 
of indenting such soft yielding material as tin foil, ogre Gat SES 
they ent or engraved, by the actual removal of SE eS eae | 
material, the record groove into a substance which, ; a | 
while manageable by a sharp eutting tool, was still a4: . mee | 
strong enough to resist disfigarement by ordinary MS SRERSE, Cg eter : =| 
handling, and they discovtred a material eminently She mene Be St 
adapted for this purpose in a combination of wax and See Ee Rapa 
parafiine. In this manner Bell and Tainter produced "at : io 
a sharply defined groove, as distinguished from the ill eps 2.35 Eg! 
detined_groove of Edison, in that, by the cutting action “lee eae 
at any one portion of the groove, they did not crowd eS ee 3 
upon and distort the walls of the next preceding groove, a oe ae} 
as is necessarily the case In Edison s indenting process. = 2, itn 
The consequence of this is that, when in the Bell and pare sete eee Poe | 
Tainter process the grooves are placed close together, = ne ate “2 
as for instance one hundred grooves to the iach, the CHEE oe ee 
adjacent side walls of two adjacent grooves coalesce at. SS. Ee Ss. 
the top into a common ridge. This is a matbematieal SSS Se 
necessity, if the groove is wide enough, and this is 
what I observed to be actually the case in common 
practice with the graphophone. The mode of repro-_ 
cm wee ee a ee ae a5 aa 
Sa SiS Sate Ee Sige ees ae eS ‘Va 
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duction from a graphophone record is identical with 
the mode of reproduction from a phonograph record; 
in both eases the bottom of the groove effects the 
reproduction. 

(17) I have stated above that I became acquainted 
with Mr. Berliner’s inventions in the art of recording 
and reproducing sound in the fall of the year 1887, 
and continued to be informed of all deveiopments, 
experiments, and improvements which he made in this 
line of work, until the present time. I here add to 
this, that I was at all times in close touch with Mr. 
Berliner and with his inventions and experiments in 
this line, from the fall of the year 1887 until the 
present time; that all developments, experiments, and 
improvements which he made in this line of work 
were communicated to me itamediately after they had 
been made, or within a few days thereof; that many 
of his experiments I personally witnessed, and that in 
some of them I participated or acted as assistant; so 
that the following statements relative to Mr. Berliner's 
inventions and experiments are made from a personal 
knowledge of the same which I acqnired at the respec- 
tive times. 

We have now to consider the work of Emile Ber- 
liner. Mr. Berliner started with the Dubamel and 
Leon Scott method of inseribing a picture of the sound 
waves which agitate the diaphragm, upon a surface 
coated with an infinitesimally thin layer of lampblack ; 
and he then unwittingly fell into line with Charles 
Cros. Like Charles Cros, he also resorted to the 
artifice of photo-engraving in metal the phonautographic 
record, aud he thus obtained a laterally uudulatory 
groove of even depth, from which he reproduced. the 


recorded sounds by a diaphragm and stylus, the latter 


being acted upon positively in both directions by the 
side walls of the record groove. Myr. Berliner, to my 
knowledge, never deviated from this principle ; but he 
soon found that lampblack, being ordinarily a loose, 
floceuleut substance, au aggregation of extremely small, 
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fe eee Spi es 
but still quite distinct flakes of carbon, would not give SE Eg ae 
such sharp and well defined tracings as are required © ee a ae aa i: 
‘ for the reproduction of sounds. These tracings, when oe Ste Arse 
inspected by the unaided eye, looked fair and sharp Jere oe cette stal 
enough, but when inspected through the microseope, = s 
the edges appeared very irregular, saw-tooth fashion, eee sey 
‘ aud heat ouce understood that, in the process of - 2 ; ee 
photo-engraving, all these irregularities were repro- = 2 oo 
| duced, so that the record edges of the grooves obtained at 
| in metal also received these innumerable saw-tooth ayes ae 
irregularities. ee ee 
(18) About the same time, however, Mr. Berliner ; em os 
observed that, in some cases, the phonautographic LP eden et 
) tracings were peculiarly smooth and in a large measure a =: 
| free of the saw-tooth irregularities, and he fiually dis- =, Tee 
covered that this was the case when the smoky flame, ? 
from which the lampblack deposit was obtained, was =o Se > 
placed rather close to the cylinder or disk. He ac- rae dent B “3 
connted for this by the fact that, under these condi- renee ; 
tions, the lampblack still carried with it a smball portion : Be ceaiacce: 
of the unburned oil or fat, which, being deposited to- nk ae aS 
$ gether with the lampblack, mixed with the latter and a yes “ta 
formed with it a kind of printer’s ink. He then con- fos Ree tee ape 3 
cluded that if he could form upon the record tab et a bs Se 
film of « more perfect ink than was furnished by the 2 pee 
; imperfect combustion of oil or fat, he might obtain a = pa . ae 
Be) sound traciug that sould be free of the saw- tooth : = = ee 
irregularities. He did this in a variety of ways, and ee <2 
7 the results obtained were far superior to those which aes See 
he had obtained from lamphblack. ; ae ra 6 
(19) It would lead me too far, and it would serve no °F See ae 
useful purpose, if I here attempted to recite in detail ee ee = 
the various improvements which now followed, and it FE Se Se 
is sufficient to say that Mr. Berliner finally substituted 3s Fe Ses 
for the fatty uk, as a ground for his sound tracings, a Sn ES Bee 5 
& fatty film, obtained from a partial solution of bees-wax a ae ees 
qia benzine ; that he deposited this tracing ground di- eS See tg 
rectly upon metal, and etched the sound tracings into 4, pi ee Ste: 3 
. ete see 
oe ee. cant einen 
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4 x the latter, by suitable acids. The tracing ground thus 
: : a et oe also became an etching ground. : 
r (20) In all these different procedures, the permanent 
} 2 record obtained was a laterally undulatory groove of A 
= a even depth, in metal. : 
; ; (21) From these metal records very accurate copies ‘ 

as fi 3 could be made by electre-deposition, but these copies 

a a | . were rather expensive, and their production was, in the 
. : vatnre of things, very slow. Mr. Berliner, therefore, 
ert 3 undertook the task of copying the original metal record 
= _ in other hard, and practically indestructible materials, | 
oe Be ; and he finally sueceeded in this task, and he now can : 
i me and does nuke thousands ot very accurate copies from 
z* oe a single metal record, in hard rubber, and in other like 
we STG substances. 
2 co : (22) All I have said, by way of comparison of the : 
© = sound records of Edison and of Bell « Tainter on the oue 

wt 4 hand, and of the proposed sound records of Cros on 
‘a ; the other hand, must be said when the Phonograph \ 

i: og and the Graphophone reeords are compared with the 
bs <3 Berliner Gramophone records. In such eomparison es | 
“i = Berliner simply takes the place of Cros, with this 

we = difference, that whereas Cros, so far as we know, only 
eo Soa gave the first rough indications of how sounds might be 
io ee | f recorded and reproduced, Berliner actually solved the 
‘ hy whole problem, in all its details. | 
ea (23) Ihave shown that the Graphophone recordis © alll | 
Sa ih Sree ae | constituted by the vertically undulating bottom of the , 

: a Ses : . groove formed in wax, and that the Cros or the Gram- 
z me ophone record is constituted by the laterally undulating 
# a * walls of a groove of even depth, in metal, hard rubber 
Ae c 5 and other like indestructible substances; and I may | 
x a | here add that, if iu the Graphophone record the side 
ay . : walls were utterly destroyed, the record would still 

i x3 * =| = =e remain perfectly intact, so long as the bottom is not ) 
ie injured; while, if in the Gramophone record the bottom 
re Z heey) were knocked out, the record would still remain intact, | 
eee - so long as the side walls are not injured. 
Saas e (24) Turning now ihore particularly to the method 

wit = | 
Sec. mer 
3 - 
oe - a een : f/f’ f - 
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Sg a ee a 
~ of reproducing sounds from these two radically differ- or Ra RES ae 
. ent kinds of sound records, we have seen that in the os: Ee Ste ts see 
: Graphophone. the same as in the Phonograph, the te as eae ae 
‘i stylus and diaphragm are actuated by the undulations S digee ee tts “sy 
of the bottom of the groove; consequently the stylus nat Seas a ie 
is vibrated in lines that are at all times normal, that is ee Soe haere | 
- ; 3 to say at right augles to the surface of the record tab- Se ees ee eS . 
let, uo matter whether the same is a cylinder or a flat doe se eS ee 
| disk. It follows from this, that the stylus must bear - 1 oe oe 
= down, upon the bottom of the record groove. If the ; : a 3 
stvlus were so supported that it could not bear down | 2 es = : 3-35 
ws : upon the bottom of the groove, there could be no re- } hae = | 
production of sound. ng g or ae 
(25) In the aftidavits filed on behalf of the moving eo ee 
~ party a good deal is said about a “ floating” reproduc- aes “ 
ing device, or stylus. This term “ floating,” is used by 3 ize 
these afhants in a figurative sense only. But suppos- BES its ae pee 
~ ing the stylus were actually, aud not merely figuratively, , * 33 
floating,” 1. e. suppose that it were maintained ina eR Sd Smt 
w 4 ne buoyant condition im the record groove, which is quite 3 = 
conceivable; it would then be maintained continuously ok es cs 
; out of contact with the bottom of the groove. and re- | 2 pore 
. i production of sound would become absolutely lrapos- | Pe See 
| sible. foetal | 
: (26) On the other hand, if in the Gramophone the. = ey 
e | stvlus were made to actually soa in the record groove, Sa ea. ase | 
= | B. it woud réproduce sound just as well, and in fact a yt. at 2S Sh, 
| little better than it dues now; for, contact of the stylus . aes a 
~ ‘4 With the bottom of the groove has nothing whatever to . oe eats 
do with the reproduction of sound in the Gramophoue, SA oat ee 
- ! except that it slightly injures the reproduction ; whereas : Renee fe FE = 
in the Graphophone such contact is an absolute Se =a LAS 
necessity. iets ES 
(27) Now, since, Iu the Graphophone the record 4 oa 
or groove is of varving depth, and since the stylus must | Faileee 
; at all times bear down, or, in the lauguage of the Beil 
& Tainter patent, rvd upon the bottom of the groove, 
if itis evident that the pressure with which the stylus 
: | bears upou the bottom, must be yielsrny, sinee it could 
be % 
~~ 
a eat ae : a las E ee ee ee - 
= “=~ — _ 
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otherwise not ride over the highest elevations of the 
bottom. In the Gramophone, we have seen, the stylus 
need never come into contact with the bottom of the 
groove ; but if, as is actually the case, the stylus is in 
contact with the groove, it need not bear down upon 
the same with any particular pressure, and certainly 
not with “yielding pressure,” since the groove is of 
eveu depth. 

(28) In the Graphophone, therefore, pressure, yield- 
ing pressure, of the stvlus upon the bottom of the 
groove is an absolute necessity ; its absence would pre- 
vent the reproduction of every sound. In the Gramo- 
phone, pressure of the stylus upou the bottom of the 
record groove, and particularly yielding pressure is 
quite useless, and if it is there fonnd, it is there either 
accidentally or for an entirely different reason, and its 
suppression could, iu no way or manner, impair the re- 
production of sound. This is not really a question 
about which there can be a dispute; it is a mathe- 
matical certainty. A simple contemplation of the 


Gramophone record groeve proves the truth of thes 


above proposition to the mind of every Geometrician. 

(29) As a matter of fact, both in the Graphophone 
and in the Gramophoue the diaphragm with its stylus is 
mounted upon au arm that is hinged in such manner 
that the stylus cau come in contact with the bottom of 
the groove ; but whereas in the Graphophone this must 
be so in —" to have any reproduction of sound, in 
the Gramvphone this is only so because the groove has 
a bottom, and hecause the stylus caunot be kept float- 
ing in such groove, aud because the contact of the 
stylus with the bottom does little harm. If, in the 
Gramophone, the groove were made deeper, and the 
stylus formed with a tenon, the bottom of the groove 
need pever be touched, and the stylus, diaphragm aud 
hinged arm would be supported by the ledge formed at 
the upper end of the tenon resting upon the face of the 
tablet. The operation of the Gramophone would, by 
this change, remain absolutely unaffected. All this is 
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? : so clear that no experimental proof seems nevessary, 5, ee 3 
| and J am confident that no person skilled in this art a ee SO, aE ee 
‘ would require experimental proof of this obvions 9° 0. Sa 
—_ truth. . eo =. s a a #3 ~eskg “ 
(30) I have, however, seen experimental demoustra- Ree eee 
tions of the fact that contact of the stylus with the x eS eS Rete” Ae 
; bottom of the groove has nothing to do with the re- . a Fe Eee 7 
production of sound in the Gramophone. Two experi- tae Se ae a cag 

ments were made by Mr. Berliner in my presence, in a So ae | 

™ his laboratory. | Site ele See oe | 
(31) The first experiment consisted In securing to —_ . :/ re it Sates 
the hinged arni which carnes the diaphragm and stylus i" ee: 
™ a metal bracket, and passing through -the latter a heavy 3 “. ae 
and rather clumsy serew, until the lower end cf it AS ee ire 
- touched the broad face of the record tablet. The thd Ree 
screw was then so adjusted that, when the stylus was ee ee e 3 : 
inserted in a groove, it could not reach the bottom of tse Rieti SSS :. 
w the same, but merely passed, rather loosely, between fe Oe oe 


the walls of the groove. When the record disk was a > Ribs tne 
now rotated, the sound came out as powerfully as in hae : = 
the oraiary operation. In this operation there coald BSA om se sear as 
‘ be no contact between the point of the stylus and the tae £ eee e Mares 
bottom of the record groove, the same as if the eroove 4; Et Se 
oF | were bottoniless, and the experiment demonstrated ge he ages eae 
beyond question that, in the ordinary operation, the (pie mers tet Ss 
7. bottom of the groove is nothing but an ordinary sup- os pelbenng Se oat 
A | @ port, the same as in the experiment was furnished by fy es ae ee 
the broad face of the tablet, or as might be afforded Ls Page es 
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by a table, or in fact by any other unvielding object. ee ge COM WE a 
(32) This experiment seemed so conelusive that the ae iste iets 
most exacting pérson should have been satisfied. Mr. 2-85" 3 “LiF FS 
Berliner, however, being accustomed to deal with very eee were Sie 
small dimensions, suggested that, owing to possible es Sat ree cs 3 is 
wabblings of the bed that supported the disk tablet, a ee Se SE ee 
the stylus might at odd moments have come into acci- vb EE Re 
dental contact with the bottom of the groove, and he, - ah ey ee pnts epee 3 
‘therefore, nude a second experinient. 3 - ae ay TS eS 
(38) There is, in his laboratory, a Gramophone re- _ Kea = oo ee 
corder, an exceedingly heavy metal structure, built with no ee 
2 2 eS 
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extreme rigidity and nicety aud with the object of 
avoiding all possible vibratious. This machine rotates 
a turn table and at the same time propels the s:une in 
the line of a diameter. Upon this table an original 
zine record was seenred, ant upeu a very heavy, rigid, 
but adjustable arm, overhanging the table, a reproducer 
was mounted, aud the arm then adjusted until the 
stylus entered a record groove without touching the 
bottom of the same; the arm was then securely clamped, 
When the table with the record tablet thereon was 
rotated, loud and clear reproduction wis ol tained. 

(34) In this experiment the stylus could not by-any 
possibility have any other than its vibratory move- 
ments; it could neither move down, or Lear down upon 
the bottom of the groove, nor come into contact with 
the same iu any way or manner, nor could it have any 
lateral movement, except that imparted to it by the un- 
dulatory record groove. 

(35) The two experiments were absolutely couvine- 
ing, but to my mind they seemed quite superfluons, 
since the geometrical conditions of the Ciramophobe 
are, in my opinion, suilicient to convince every persou 
skilled in the art that the bottom of the record groove 
has no function in the vibratory movements of the 
stylus; it is there becanse grooves always have 
bottoms. : 

(36) In the Graphophone, in the process of reproduce- 
tion, the record cylinder is rotated, and the diaphragm 
and stylus are propelled, by a system of gearing and a 
serew, parallel with the axis of the reeord cylinder. 
The propelling screw being also the screw by which 
the recordirg stylus is propelled, it is evident that if 
the instrument were made with ereat nicety the repro- 
ducing stylus would always, in all positions of the 
reproducer ou the screw, coincide with the record 
eroove, aud if the arm which supports the reproducer 
were allowed to descend. the reproducing stylus would 
always fit iuto a record yroove. However, the instru- 
ment is not built with such nicety, and thus it happens 
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! - acter euacsecia yeaa caine setisteees” Sea aie odie eee : 
& , iS Pray ee 
that if the reproducing arm could only move in a er ar 5 eck ye ee 
vertical plane, it might, when descending toward the * ase ieee ox aes -— 
‘ record evlinder, briug the stylus upon the common : te apy oe 
ridge between two stljacent record grooves. Under "se see Ee ae 
these conditious there could be no reproduction of eset ar 
. sound, since the stylus must bear upon the bottom of Nas fr Petes 
‘ the groove in order to be vibrated and affect the “Ge eS “4 
diaphragm. In order to overcome this difficulty, LBs a ay, te tenes See 
Messrs. Bell & Tainter provided another hinge for the es 
reproducer, 2 binge that would allow it to move Ba Eo 
laterally. = 
| (37) It is obvious that this lateral movement need a 
Zz only have the extent of one-half the width of a record Beats? 
eroove, and since, in commercial practice, there are ; 
| 196 grooves to the inch, it follows that the extent of te 
| lateral movement necessary to insure, in all positions, ; : 
j the engagement of a record groove by the stylus, need = 
| never be more than ,/, of an inch. But allowing for 
the fact that records are often used for reproduction 
upon other machines than those upon which the records ; E 
were mule, and iiberally allowing for the aecidental : 
. disagreements between the screw pitches of the different | aug 
machiies, a lateral play of, say, 1); of an inel would et ie: | 
be more than is necessary to insure the engagement of FN coat 
the stylus with the groove. cI 
(38) J found, in «a graphophone that was bought in | : ea 
+) the ope: market as ove of the latest and best types, the Lanes = 
reproducer to have a lateral play, on each side. of about Marte aatiss ok 
3, of av inch, by actual measurement. This is a lat- ar ee = 
eral play far above the actual requiremeuts of the ma- Pee ae 
chine. Having this Jateral play, the stylus ts expected pete = 
to always slide down the sloping wall of one groove or ae ee ne 
the other if it should happen to alight upon the com- ein way FES 
mon ridge of twogrooves. I have secured a micro-pho- ay es 
. tograph of a transverse section of a portion of a Graph- ¢ 5% 
ophone record, showing # number of record grooves, ee 
enlarged thirty (3) diameters ; the record was boneht - gS ee 
in the open market. The photograph was made by Abi Fa ee 
Mr. F.T. Chapman and is hereto attached, and is warked : BLS 
‘ eee ed ° 
Si ecce 
a ee ee tae ee I3 MP RSS SS — 
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etitatine this descent the commercial Graphopone 
reproducing stylus is made with a ball-shaped end 
: . which would not dig into the waxy surface of the walls 
, of the croove, and would therefore allow the stvins to 
disediidl the slope of the same with compurative 
faciiitv. The fact, however, is that the stylus does 
not easily ride down the very faintly sloping walls of 
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¥ 
—=— 
i : =— eet a ee ee ae - a 
1 . ‘ : xe ee ae ¥ mrt ™ dl i a+ =. z Z Bae = 3 
b - fo Ager ‘a. at “Defendants” Affidavits. 1 
oe ee a a | 
‘ itt ae = = = = = z = : =. = — guns = : 
VE - eM eee Soa 
ea ee tee fori lentification ~ Chapman Micro-Photograph, Graph- | 
* Poe =a 7 ophone Groaves.” 
F 39) Accarefal inspection of this photograph shows ‘ 
ona that the slopes of the walls, although exceedingly slight. 
aot” ee : ere nevertiictess there; and if two adjacent wails are 
sill ae, ‘ carefidiy followed upward, the common ridge of both 
e's is reached. Aw ordinary, pointed stylus could proba- . 
f bly never deseend this waxv slope and reach the bot- 
il > a a = - : ; 
a ogy tom of the groove, and probably with the view of fa- 
| : 
Beco oy 
= 
f 
} 


a 
o 








ws ie — the grouves, the friction between the stylus ard the 
i “s wixy surface being sufficient, notwithstanding the 
U & | weight of the diaphragm box, to hold the stvlus at 
; , almost any point on these sloping walls, at least while "he | 
7 ~ the wax cylinder is at rest. The jarring incident to 
ies 3 the motion of the cylinder, however, may often carry ) 
r —- the stvlus to the bottom of the groove. But in order | | 
+ ae to make this descent more certain, it is the practice 
a 3 | with experienced users of the graphopone not to rely 7] 
bs arene upon this alone, but to withdraw the diaphragm head 
PS 3 from the record tablet and allow it to snap back into 6 
bd ite. sg operative position, with the expectation that the | 
ifs. a shaking incident tothis procedure would rattle the stvlus 
Wiss into engagement with the bottom of the record groove. ! 
ee a. This practice can be observed in the public salesrooms 
z — were grapliophones are ou exhibition and for sale. It : 
Tea lee - ean there also be observed that this practice mnst, on z 
ia i r occasion, be repeated several times in succession, = 
ig 3 z= before the sound issued eonvinees the user that the stvlus - 
ee: ‘a ae aL : ~ has come intoengagement. Nor is it uncommon for the ; 
Re arts , salesmen of the graphophone to stamp upon the floor ; 
= eS aa o in the vicivity of the instrument, as an aid to rattling the = 
w f. vs \ stylus into position. : 
= ar 3 a ai 2 
we re gts eee oe ae 
en ee ae ee eee: ee: eee ee es 
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gos ae a ee eee 
eee ner eee ee ee Sow Agee eae Ee ae a ee ee 
S Uae Dee esata oe 
(£0) With such wide and shallow groove, the walis 9° * 9 noe “Ec eg 
of which hive a barely perceptible slope, it is indeed Tessas Fe a Ee Ta | 
; necessiry to mnke special provision to insure the de- “sia ‘eS | 
scent of the stylus to the bottom of the groove, and - “Sete “ts : | 
this is, avowedly, the object of the hinge that permits are hy * eett« | 
the diaphragm and stylus holder to have the slight So Piety = ee sue | 
lateral movement deseribed in the patent, and which, “= O ; a 
by actual measurement, I have found to be about 4; of Eom 
an inch. = = 
(41) In the Gramophone the record grooves have an | eee oS & 
altogether ditferent aspect; they are well defined, nar- oF 
row and dsaep, about half as deep as theyare wide, a ee 
and closely approach a semicircle. In addition to this ) os as 
they are separated from each other by comparatively ie aa 
wide stretches of the perfectly flat surface of the record Si: 
| disk; these spaces are generally wider, and sometimes | eS ce 
more than twice as wide as the width of a groove. : ; 
, There is room upon the top of this separating wall for 
| a number of Gramophone reproducing styles: there - : 
is no ridge from which the point of a stylus will tend . 
to ride down the sloping walls of either one of two ad- ; 
jacent grooves. I have procured a micro-photugraph meg 
of a transverse section of a portionofa Gramophone = | 
record tablet, showing a number of successive record 3 ae Ss a 
grooves enlarged thirty (50) diameters. This photo- eS PS See Pee 
eraph was also made by Mr. F. T. Chapman, and i ee zs 
6 is hereto annexed and marked “'Chapman’s Micro- | a ee S 
photograph, Gramophone Grooves.” , 5 Sergi ea ee 
(42) It will be seen at a ylauce at the picture, that al Af ON ee 
with such a record it is useless to provide treedom of a ee es 
lateral motion for the stylus for the purpose of allow- . Sos ae = 
ing the same to slide down to the bottom of a groove, hale gies i : 
since, if the stylus should happen to alight upon the : a Ams eee 
top of a separating wall, it wonld safely rest upon the | Pea ae ale 
same, and remain there until forcibly transferred to a _ we eae oi 28 
groove; it would find no sloping wall. For tke walls 3 3 cgi Pete 
of a Gramophone record groove cannot be said to be | og SP Se eae 
sloping ; they are too steep to deserve this appellation. ae ee = eo 
Moreover, 2 Gramophone stylus would not ride down eh, oe ee 
a eee 
—~ wi “al 2 ae 
“7 eR ee eS 4 
2 fe nS iet we ae tee eo ge at eee eee ee ae 
208 = SAIS: Bee eee 
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ating ieee 2 eee 23a ee ee as “s+ ——EE 
: | a a Defendant’ Affidavits. 
= Sees a slope of 2 Gramophone groove in order to reach the 
4 ms i : bottom: it would d roy into it as into a pit. It follows 
3 froin this that, if we find in the Gramophone that the 
a ° diaphragm aud stvlus holder is so hinged as to be free 


to move laterally, this must be for an entirely diiferent 
purpose, because it cannot have the fnnetion which 
se , this constrnetion las in the Graphophone, and because 
= this function would be quite useless in the Gramo- 
ae 24 phone, where the engagement of the bottom of the 
groove plays no part in the reproduction of sound. 
(43) As a matter of fact, the arm which varries the 
diaphragm box with its stylus in the Gramophone, 7s 
hinged to have freedom to move horizontally.—not 
55 within the space of ,'; of an inch as inthe Phonograpi, 
4 but all over and bey ond the face of the record disk, in- 
deed all around a complete circle. And the function 
3 of this free, horizontal movement is most importaut 
| one; it serves the same purpose, only fur more conm- ! 
pletely, as is served in the Graphophone by the system 
of gearing, a fine feed screw, and a nut; it serves the 
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i Se : purpose of carrying the diaphragm and stylus aeross | 
+ hae a | . ’ : i ‘ 2 * 
ime, the whole face of the record, quite independent of the 
a : number of grooves tothe inch. ‘The construction was 


devised for this purpose, and for no other, and Mr. 
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fo | Berliver obtained a most valuable patent for the prin- 
By aie | ciple thereof, namely—Unuited States patent No. 534,- | 
aE ie 543, dated February 19, 1895, a copy of which is e rr 
eels ) hereto annexed, and which contains the following 
passa : claim : 
ih 4 
A ae . | ‘5. The method of reproducing sounds from a 
S- — >. : soil of the same which consists in vibrating a 3 
ty an é stylus aud propelling the same along the record 
eee, Se by and in accordance with said record.” 
ri mei. : i : ® 7 * | 
aes (oe : | The spiral record groove, engaging with its walls the 
Tae stylus which is carried upon the freely swinging arm, | 
i i > F-5 propels the stylus and the diaphragm bodily across the } 
ki vy SS og ; . aa 
ee record surface from one couvolution of the record 
Pek cae eee -. groove to the other, from beginning to end. The i 

g oe Be | 
a 
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whole system of gearing, with delicate serew and nut, 
absolutely necessary in the construction shown in the 
Bell & Tainter patent, which is here under review, be- 
comes unnecessary by the use of tlus freely swinging 
arm. : 

(44) The laieral play of <4; of an ineh, which is 
siven to the stvlus in the Grapbophone would be quite 
useless in the Gramophone; and a wider lateral play 
than .}, of an inch, if given to the reproducer arm in 
the commercial Graphophone, would also be quite 
useless. Ju fact, uot oue half of sj, inch is ever 
utilized in the Graphoy-hone. 

(45) IT shall now cousider claims 19, 20, 21, 22 and 
23 of the Beil & Tainter patent. These clainis read as 
follows: 

“19, The combination, with areproducing style, 
of a mounting therefor, which leaves said style-face 
to move laterally, and thereby adjust itself auto- 
matically to a sound-record, substantially as de- 
scribed. 

20. The reproducer loosely mounted on a suite 
ble support, so that the reproducing ; style is eupa- 
ble of alateral movement, and mar in consequeuce 
thereof adjust itself automatically on the record, 
substantially as <leseribed. 

21. The reproducer mounted on «# universal 
joint and held against the record by vielding pres- 
sure, substantially as «leseribed. 

92. The combination, with a grooved tablet on 
other body havinga sound-record formed tuerein, 
of a reproducer. having a rubbing-style loose ly 
mounted, so that it is free to move laterally. and 
thus adjust itself to the groove. substantially as 
described. 


se ocr ie ae I IN eR ne 5 4 


93. The combination. with the tablet or other 


body having the sound reeord formed therein as 
an irrecular groove with sloping walls, of a repro- 
ducer having a style for rubbing over said record 
and mounted ou a universal joint, substantially as 


deseribed.” 


These claims, according to my understanding, call fora 
reproducing stylus mounted iv such fashion as to per- 
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“-_ Fro» ee te ad | 

eles i st % | mit it to meve laterally, for a'certain definite purpose ; 
. = the purpose is preseribed as being to 


“adjust itself automatically to 


Lit ia i 
‘ 


2 Shee ed .. “a sound record :” 
so and this must be done “ substantially as described.” 
eo eG Evidently, the mounting of a styvins or of any other 
“§ object, in such fashion as to be free to move laterally 


for any or all purposes is not patentable; but when 
the mounting which gives or allows lateral motion is 
ealeulated to procuce a new and useful effect, then, of 
course, 1t may be patentable. 

— (46) The function of the lateral movement, in a 
1g - Graphophone, we have seen to be, toallow the end face of 
the stylus to ride down the sloping wall of a record 


sds Malini diols ace retin Rene RR Seer ba 


Te 
Be groove and to come into contact with the bottom of 
coe the groove, that is to sav with the “reeord,” to be 
: . vibrated by the elevations aud depressious of this bort- 
Be tom record. This is the useful purpose of the latern! 
eae movement, and for this purpose the construction that 
f wi allows the Jateral movement las been patented, and 
. ae this, according to my understanding, is the scope of 
apeelos these claims. 
e- | (£7) To this conclusion Iam foreed by the reading 
“tt of the patent, and by » close study of the commercial 
A “4 ' Graphophone, aud I find that Judge Shipman had pre- 
erate A oh, cisely the sume appreciation of the scope of these 
Hoc y claims; for in his decision, upon which the moving 
i ae party must rely, I find the following language. 
3 * The two improvements of importauce with re- 
Tee spect to claims 19 to 24 inclusive, are the new 
if: a pas material for a sound-record upon which vertically 
ica Ei ats nndulating grooves with sloping walls were eu- 
ee craved by a cutting style, und the reproducer 
z which rested upon these grooves by gravity and 
=) moving aloug them, imparted to a second dia- 
a. phragm the vibrations incident to the elevations 
Fe : and depressions of the bottums of the grooves.” 
et = bs Consequently, according to ny understanding of this 
ee WUE 
Seas: Peter 
f+ nah bad 
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(50) A machine in which the style does noi bear 
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decision, the claims in ~juestion have their scope ; wey eye Sy ee 
limited by the requirement that the stylus rest by LEP yee 2S 
gravity upon the record grooves in such manner as to ly? SS, Ree ye Se 
impart to an attached diaphragm “the vibrations iv- er DCM Sie z 
cident to the elevations and depressions of the bottom See, eae ees ober $ 
of the grooves.” Sisal eae SE. ean 
(48) In the same decision, Judge Shipman says: : 23 
- =e 4 
“T think it may be that the improvement in the a 
reproducing style was more than the mounting of eee 
an old stvle upon a universal joint aud that the ea 
reproducer may be pateutable itself, because the ; 
style needed not only the lateral motion produced | 
by the universal joint, but also an elastic and Bote 
yielding pressure against the reeord, but, if the ae 
reproducer is not patentable by itself, I fully : ee 
agree with Judge Grosscup’s idea of the patentable : abe 
character of the combination, which appears in ; Paes “s, 
these claims, and concur with him that any device % ! 
which combines the reproducer deseribed in claims 
19 to 24, with the grooved tablet, or other body =z Sl 
having a sound record as described in the patent ae We >, 
and especialiy in claims 22 and 24, is an infringe- : ; 
ment of the patent in suit.” : eee 
(49) T understand this to mean that, in so far as the | 
improvement in the reproducing style was more than rn pe act is 
the mounting of an old style upon a universal joint, ; : vt eee: 
namely, in so far as it introduced the function of both eee 
lateral motion and elastic and yielding pressure against ~ eS ee 
the record, it “say be” patentable by itself. This Pi de ee 
does not say that it 7s patenable by itself, but that, = “3 
considering its functions of !ateral motion and elastic we of Sie 
and yielding pressure against the record, it may per- te es 
haps be patentable by itself. In the case before him, a Oe Se 
Judge Shipman was not obliged to decide this question, oe abe: SE 3 
and he did not decide it. Eut even if he had decided - 2 et Se ee 
it, it would inake the reproducing stylus mounted upon | aes 
a universal joint patenable only when it bears upon the - Sates 
record with elastie or yielding pressure, and when it . 2-2-5 > 
adjusts itself laterally within a groove. z “ ae . 
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upon the reeord, and in which there is no é/ustie wid 
yielding pressure would, even under such construction 
of Judge Shipman’s decision, not infringe either of 
claims 19 to 23 inclusive. 

(51) Now, I believe to have shown that the Berliner 
Gramophone is such machine; that in the same the 
record is not on the bottom of the groove npon whi-h 
the stylus bears, and that. no pressure, and certainly 
no elastic and yielding pressure comes into requisition 
in this machine, since the groove is, all throughout its 
whole length, of even depth. There being no “eleva- 
tions and depressions of the bottoms of the grooves,” 
the stylus canuot impart to an attached diaphragm 
vibratious “incident thereto,” as, in accordance with 
Judge Shipman’s decision. must be the case in a 
machine that infringes any or all of claims 10 tu 23 of 
the patent. | 

(52) I have examined Edison’s English patent, A. D. 

1878, No. 1644, and more especially Figures 1 and 2 
thereof, and the description relating thereto, and T find 
it discloses a phonogram tablet or blank having a sound 
record groove in the form of a spirai line with unodula- 
tions indented into the bottom of the groove. I also 
find that the diaphragm and stylus for reproducing the 
sound is carried by an arm, ¢, which is mounted on a 
vertical post, 6,so that the arm carrying the diaphragm 
and stylus can swing horizontally and laterally upon 
the post 6,as an axis. The range of movement is suffi- 
cient to carry the stylus from the first convolution of 
the spiral sound record to the last convolution of this 
record; that is to suy, entirely across the record. This 
motion is effected by a separate, inner spiral groove, 5, 
which is a plain spiral groove, having vo sound record 
therein, and having a pitch equal to the outer spiral 
groove. 4, in the bottom of which the sound record is 
found. A pin, y, is rigidly fustened to an extension 
from the arm, /, which pin engages the inner spiral, 3, 
and thus propels the ari, 7, carrying the stylus, ¢,com- 
pletely across the record. 
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(53) Now, although these two figures of drawing ot 
the Edison English patent were apparently not pointed 
out to Judge Shipman in the Leeds cuse, it is yet pos- 
sible that the claims of the Bell & Tainter patent here 
involved, and as coustrued by Judge Shipman, may be 
patentable over the construction shown in these two 
figures of drawing in the Edisun patent, because these 
figures an: the description relating thereto. disclose ne 
wax cylinder ‘with sound grooves having sloping walls, 
and furthermore, because it may be, though this is im- 
probable, that the mounting for the stylus, ¢,on the 
spring arn, ¢, iu the Fdison structure might not give 
sufficient lateral play to adjust the stvlus automatically 
within the limits of a single record groove. But how- 
ever this may be, [ am bound to consider that this 
patent of Edison, in these two figures. shows au arin 
co-operating with the record grooves in the form of a 
spiral, the arm being pivoted ata considerable distance 
from the record, so asto make ita long arm and earry- 
ing the stvius entirely across all the convelutions of the 
record, just as in the case of the Berliner gramophone. 
So fur, then, as the lateral movement of the stylus arm 
of the gramophone is concerued, it 1s unquestionably 
found in Edison, and cannot, therefore, be claimed by 
Hell & Tainter. 

(54) From all these considerations [I am forced to 
the conclusion that Derliner’s Gramophone does by 
its construction und operation not infringe any of the 
claims, and certaiuly not claims 19, 20, 21, 22 and 23 
of the Bell and Tuinter patent No. 541,214. 

(55) There are other considerations, to which I 
have hereinbefore briefly referred. that prove to mv 
mind conclusively that the Gramophone in its construe- 
tion and mode of operation does not infringe any of 
the claims 19 to 25 inclusive, of the Dell aud Tainter 
patent. The considerations are these: . 

(66) If the Dell and Tainter mounting of the dia- 
phragm and siylus carrier were put upon the Gramo- 


phone, it would be there absolutely useless. The — 
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= Bes Stine eine aoe a ; 6 
Gramophoue requires for its legitimate functions, one 
of which is to propel the stylus from one end of the 
record to the other by the record groove, that the arm 
to which the diaphragm aud stylus are secured, be very 
Jong, and that the luteral movement of this arm he 
sufficient to carry it across the whole record. On the 
, other hand, if to the style-carrier in the Graphophone 
it~ were given the wide free movement which it has in the 
i =f ; | Gramophone, it would also be quite useless. Avain | 
Fos the diaphragm and stylus of the Graphophone could 
~ +. 3 not be used for the reproduction of sound upon the fi 
t ie 4 Gramophone, no matter how the same may be mounted ; | 
Y £39 and the diaphragm and stylus of the Gramophone 
oe ‘could not be used on the Graphophone, no matter how 
sey : the same may be mounted. And, finally, a Gramo- 
~ i - = phone record could not be used on «a Graphoplhone re- 
re Ss producing machine, and a Graphophone record could | 
~ sae not be used on the Gramophone reproducing macliine. * Reas| 
i “4 cee, tS en (57) In other words, none of the essential parts of 
eee ae | either machine could be used on the other, without 
e E er. very material change or adaptation; and the change 
the na and adaptation would have to be so extensive as to ! 
se ee amonut to a complete reorganization. 
es (58) If then I find, as I do, two machines so essen- 
Ee 3 tially different that none of the essential parts of one 7 | 
ye ; es “ eould be used on the other, Iam foreed to conclude, 
~ <= 3 upon general principles, that in their construction and ) | 
ie . :- = mode of operation these two machines Lave nothing in 
“4-3 ihe ) common, except such features as are common to all 7 
‘pss ae talking machines, the Edison Phonograph ineluded, 
oe. Uae - namely, a rotating tablet-holder, a motor for rotating 3 
tgs ee as . it, areproduciug diaphragm and stylus, and a sound 1 
" Sige feo SSS | - eonveying tube. } 
a ee (59) Inu the affidavit of Audrew Devine, filed with : | 
~ > ia : | and in support of the motion for preliminary injunction 
¥ .. er eee by the complainants in this case, | find the following 
ee 2 ee statement :* 
Mae oe “Jn the details of its construction the repro- | 
“ Ga needs ae pep ie dacer-support of the Gramophone is practically | 
qo 
bes ea eae a : 
* Ge fr eee oe : - —————<—— - 
—_ 
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| 
ae : : 2.3 cm ee tert a, or gt a Se 
ete ier eee 
Joseph Lyons, BY eae Soe oe 
2 PRE OR RN iS Pern eT 
3 | pig, Rea te ees eee 
identical with the defendants’ device (known as - ire fal Se ered ew 
the ‘Metaphone’ or ‘Ecophone’) in American aS es Ga 
Graphophone Company vs. Leeds and Baldwin, Sp ste Sr Se 
. in which a final decree was entered in this Court - oe ee aa ey ae 
in August, 1898. In both these devices the repro-_ Pe a nd, ee 
ducer is carried on the end of a long pivoted arm, Se ge aoe sy 
| resting by gravity on the tablet, and capable of a 8 oS eee 
i swinging on its pivot across the entire face of the Fe The reer te 
tublet, the groove in the latter effecting the feed 7 aN 
: of the reproducer.” | ste 
| It is evident from this quotation that Mr. Devine A tee 
entertains the notion that, because the Metaphone is ees o- 
in some respects like the Gramophone, and because : vag 2 Bh 
the Court has held the Metaphone to be an infringe- Oe anne 
ment of the Graphophoue, the Gramophoue must also . paren Anica 
be an infringement of the Graphophone. = ne Se +B i Tas 
(60) In my opinion Mr, Devine is mistaken, since me 
the Metaphone was not heid to be an infringement of s} 
the Graphophone, because in the former— a ; 2 
tee cee - Bb 
‘the reprodacer is carried ou the end of a long we ees ag fo cope eee 
pivoted arm, resting by gravity on the tablet, and <- Se eRe a 
capable of swiuging on its pivot across the entire ote Se TRC 
face of the tablet, the grooves in the latter effect- Se gt, (ESE PRE S| 
ing the field of the reproducer.” . Saar Te +, Sete 
st? 
(61) These features are not at all found in the ae ats. 
Graphophone, and can, therefore, not infringe the latter. PES alee eee | 
Nor did the Court hold that it infringes the Grapho- 0 hs ease ee Ai 2S o 
phone on account of these features, but it Leld that ir eae a ~RLS om LS 
infringes because it uses, in addition to these features | 5 | A ; Dios ae 
aud in combination therewith, 1 Graphophone record 2 teorer Pay 
evlinder, whereon the record is represented by tle un- sig) s se ae ies 
dulatory bottoms of the record grooves, aud in conse- Si Bee a SAIS ae 
quence thereof the stylus bears with elastic and vield- eer ates > 6% koe 


ing pressure npon the record, i. e., apou the bottom of 
the groove, and whereby it 


“imparted to asecond diaphragm the vibzations 
incident to the elevations and depressions of the 
bottoms of the grooves.” 





Laat = 
= _ — = - . 
= eee. 
P i aie mh. 
= -* aie ae = we a - on 





ro! 


Raymond R. Wile 
Research Library 






— a ee ee ee ee 
= = : ee Find, = 
4 2 = Eee = ao = + 
ee a age, ag Ue ee 


= - " 
= = — 


a take) 


he ead See 7 
F Lo} 
r } t 
¥h 


4 3 
. ae. ST , “2 * 
EUME aed od 
: ae oe ee 
=| ee 
ie a. 7 
& = i : ™ a 
i‘. : 
~--"5 | =, 
- . 2 
a. ‘ aa 
iW « } 
ce ‘a « 
te - 
i 
ai 
>f 
AORN 
tis 
| me ae 
Mee 
<a i > 
at 
=e 
Say ba 
3. : 
ie3 
+9 1 - 
re 
>. fi 
s Say 
e . = 
9 
at 
“toad 
ee | . 
34 5 cal / 
a 
a 
, eo os ” 
oat 
— ‘7. 4 
Ps | = = 
oe~ Ty 
an ‘ 
cen? it 
a ee ; 
> r 
‘ f= = » . 
f = ' 
— ra m 
eee 
co ae = 
{*.. he _ 
bee 
Se ae 
si 2yi 2s = 
z> Ea a : 
$3; | = r * 
HP bs: 
eee eee . 
aa eae 
we PACs 
oe t= - 
——— Si! 
$iam f- - oS 
ha: on 
- t z .——- 
i “a f a, 3 
ee ee oa ; 
eo eee Say 
ae ee 
“3: He = 
= aa + = 
Pa od ir 55 bse ot : “200 
£ aot Ee tae “= 
es haga Ba ee: , 
1 ¥ Meng te! * + ‘1 j = i 
af $A RAG 





: 
. 
62 Defendants’ Affidavits. ry 


This feature is not found in the Gramophone and, 
therefore, though the Metaphone infringes the Grapho- 
phone, the Gramophone does not. 

(62) The Metaphone, in so far as it has the features 
which Mr. Devine says that it has, and which it un- 
doubtedly has, infringes not the Graphophone but the 
Gramophone. The Metaphone is a hybrid machine, a 
cross between the Graphoploxe and Gramophone, in- 
fringing both, but more glaringly the Gramophone than 
the Graphophone. 

(63) In the affidavit of 5. T. Cameron, filed in sup- 
port of the motion for preliminary injuuction by the 
complainants in this case, I tind that Mr. Cameron, in 
speaking of the Gramophone, says as foliows: 


“T find in said machine ‘the reproducing-style 
or rather the “head” of the reproducing instrua- 
ment’ is mounted on whatis practically a universal 
joint so that the stvle can ‘be readily guided by 
the record ;') and that the ‘style is pressed against 
the record by the yielding pressure of a * * 
weight,’ i. ¢., its own weight and that of its sup- 
porting arm.” 


This statement I find to be essentially incorrect and 
calculated to mislead. It conveys the idea, and is evi- 


_ dently intended to convey the idea that, in the Gramo- 


phone, the stylns is pressed against the record by the 
yielding pressure of a weight, whilein fact at the point 
where the stylus rests with pressure there is no record 
atall. It rests, us [ have abundantly shown, upon the 
bottom of the record groove; but I have also shown 
that the bottom of the record groove, in the Gramo- 
phone, is not the record, but is an indifferent and in- 
operative portiou of the groove, which has nothing to 
deo with the reproduction of sound. 

. (64) In the sume affidavit, on page 7, and in other 
places, I tind Mr. Cameron savs, that in the Gramo- 
phone the stylus is free to move laterally, 
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Joseph Lyons. —~-_ 
“and thereby adjust itself automatically toasound © 2 ee SSF 
ee a ak tah ee erence Lee 
record,” ) a We, SLRS ea ee gee 
= ae Pot GA SE aye ie eee 
and, that it is free to DE g © gee ie Soe ees sae 
“ adjust itself automatically on the record,” Sr ES Wo cd ee ee i 
tee oe a mee a? Oe, Teceee > ts. 7g 
S " “iS Le ea ie eee ee 
and that it is , . ‘ ie RD OR eye, RS a ee 
“held against the record by yielding pressure,” es bes pee SS. Kies tS 
and that it . an Sas Lae wie Oe eats 
“rests on the record by yielding pressure.” | vol pe gist eee ee oe 
ge ES pe 
(65) These statements, in my opinion, are quite wrong tig Se se oe | 
eae a a a —e 


and caleulated to mislead, since in the Gramophone . tS ee Se 


: hhc ech SNM Cae hs | 
the stylus does not rest on the record at all; either by ; gE the ee eee 
yielding pressure, or by any other pressure. See 7 Sg, SOE, ee 
, SA en ee as peels 

JosePH Lyons. my aS oS oe eae eR ee 3 
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AFFIDAVIT OF JOHN C. PENNIE. 


eg ley 


- mets 


DisrrictT oF CoLumpla,) _. 
County of Washington, ‘ 

Before me, the undersigned, a notary public in and 
for the District and County aforesaid, personally ap- 
peared John C. Pennie, who, being first duly sworn. 
deposes and says: 

I am of lawful age end « resident of the city of Wash- 
ington, in the District and County aforesaid. I have 
had a geuveral scientific and technological education in 
this country and in Europe, and have taken the degree 
of civil engineer. During the years 1881, 1882, and 
1883, IT was a member of the examining corps of the 
United States Patent Othce. The duties of iny position 
required me to examine into and pass upon the fourm 
and merits of applications for Letters Patent on mechan- 
ical strnetures, to determine the scope of clain:s made 
therein, and to make searches among prior patents and 
publications for the purpose of ascertaining and deter- 
mining the novelty aud patentability of the inventions 
claimed in such applications,"™ view of the prior state 
of the art. In the latter part of the year 18383, I re- 
signed from the Patent Office and continuously since 
that date have practiced as an attorney-at-law and so- 
licitor of patents; preparing and prosecuting applica- 
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tions for Letters Patent, making investigations and re- 
ports as to the scope and validity of Letters Patent, and 
upon questions of infringement connected therewith, 
testifying in patent causes as an expert, and in general 
carrying on such other business connected with Letters 
Patent and the mechanical arts as ordinarily falls within 
the duties of my profession. 

I have carefully read the specitication, in connection 
with the drawings, of the United States patent to Bell 
and Tainter, No. 341,214 dated Mav 4, 1886, in suit 
herein and believe that I fully understand the con- 
struction and mode of operation of the mechanism 
therein described. I am also familiar with the con- 
struction of the Berliner gramophone, as deseribed. for 
instance in the Berliner patent No. 572,786 dated No- 
vember 8, 1887, and in the Berliner patent No. 584.545 
dated February 19,1595, and as now commonly sold upen 
the market, which construction, I understand, is alleged 
in the bill of complaint herein to constitute an infringe- 
ment upon the Bell and Tainter patent above referred 
to. 

The graphophone of Bell and Taiuter described in 
the patent No. 341,214, is a meritorious improvement 
on the old Edison phonograph, which used a record of 
tin foil having the sound record indented thereon and 
differs therefrom in using a record of wax or wax-like 
material into which the record is cut or evgraved ver- 
tically by removing chips or sliavings therefrom in ac- 
eordance with the vibrations of a recording stylus, 
moving perpeudicnlar to the surface of the record 
material, The wax has the advantaye that it is soft 
enouch to receive the record without undue distortion 
by reasou of the resistiuce of the wax and is yet hard 
enough to withstand a certain amount of wear. 

In the graphophone, the sound record is at the bot- 
tam of a very shallow and rather wide groove. In 
order to automatically guide the reproducing stylus onto 
the record ut the bottom of this groove, the grapho- 
phone reproducer has a flexible mounting, shown in 
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John C. Pennie. ey Sears Nera erste ete ae OP 
) ta ee es Seer 25 Seen of 
~ © ES re Ee ae On Se ee 
the patent as a short piece of rubber tubing (32). The A the ST ee 
extent of the flexibility of this tubing or joint in a ; ti gcsate ae ee SR 
= . lateral direction is such as to allow the reprodacing See ae pe 
stylus to adjust itself, within the width of a single : me EN Ee <3 
groove, to the bottom of the groove, or at most, in case nt ON SEL ee 
= | the stylus fiuds itseif on the top of the ridge between ie See 5 at aes, 
' two adjaceut grooves, to automatically fall into one or 8 oF oe eae 
- | the otlier of these two adjacent grooves. This clearly — - So se = se 
appears from page 4, liue 65, of the Bell and Tainter ir ea aac oa 
| patent as follows: . hi: aaet : 
2 “No special care is necessary to insure its ad- ‘Ss 
justment, for if the reproducer K be allowed to : bie 
rest against the record with the style upon the en- : <a 
- _ graved line, the style will of itself gravitate to the Sys 
bottom of the groove.” | oa eS 
w The same appears from Mr. Charles 8S. Tainter’s an- | Pa Boe cts 
swer to question 7 of his direct examination in the case | sees 
S of tie American Graphophone Co., vs. Leeds and Sn Si 
others on pages 190-191 of the record and in his an- = Se Ber etl 
swer to x-(). 24, 25, 26 and 27 on pages 198 and 199 ER ae 
- of the record which I have carefully read and I fully = 5| 
agree with Mr. Tainter’s views in this regard. . A, eee en hae 
The purpose of the flexibility of the joint in a rerti- Mk ‘ 
‘s eal direction in the Bell and Tainter graphophone was 2 Tye ib eae ATA ,: 
z to permit the stylus to gravitate to the bottom of the * ee Dg = : 
© groove and to reach the record there situated. alt tre Oss 2s a 
- After a careful study of the decision of Judge Ship- ny een ea ee 
man in the Leeds case, it is my opinion that this = Be ais ye 
~ decision intended to hold as the patentable invention ieee eee 
in the Bell and Tainter patent No. 341,214, first, the Sg he te 
wax record as above described and, second, the com- ng Sas 3 eae ee 
bination of this record with a mounting which would , ap Se ‘ es 
7 be flexible laterally so as to permit the stylus to adjust eset, agee ae eee 
itself within the record groove or at most to automati- , eae ae =i 3 
eally select one of two adjaceut record grooves, and Me nent pees 
™ which was flexible vertically so that the stylus could Ute Eee pee ae 
sink down into and find the bottom of the groove, |. eae "= Dios 
on ‘ which is necessary to make the machine operative. ee eee am 
535 aa ee 3 
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Tam of the opinion that the Berliner gramophone 
as described, for instance, in his patents Nos. 872,786 
and 534,543 as now commonly sold upon the market 
does not contain the invention of the Bell and Tainter 
patent No. 341,214 or of claims 19-24 thereof as ther 
were construed by Judge Shipman. 

My reason for this opinion is that the sound record 
tablet in the gramophone is not of was but of hard 
rubber and tliat the sound record is not found in the 
bottom of the record groove but on the side walls 
thereof. This brings about a radical difference iu the 
principle of operation, the gramophoue being 1 develop- 
ment of the well known work of the Frenclioan Cros, 
just as Bell and Tainter’s gramophone is a cdevelop- 
ment of the work of Edison. 

In the graphophoune, the reproducing stylus is moved 
perpendicular to and away from the tablet face by the 
bottom of the record groove and is moved perpendicular 
to and toward the tablet face by gravity or the presence 


_ of the spring. In the gramophone however, the repro- 


ducing stylus is moved laterally and positively in both 
directions by the side walls of the record groove. 

The gramophone reproducer uses a universal mount - 
ing for the sound box carrying a stylus, but instead of 
having a flexible range laterally of a single groove or 
at most two adjacent grooves, it has a range taking in 
the entire series of grooves constituting the record. 
In fact the purpose of this lateral movement is to dis- 
pense'with all screws and gears for carrying the stylus 
and to let the record itself do the work. This valuable 
feature is, [ understand the invention of Mr. Berliner. 
There is no function In any lateral adjustment within 
a single groove of the gramophone record because it is 
immaterial how far the stylus goes down into the 
groove, the work being done by the side edges of the 
upper face of the groove. There is also in the gramo- 
plone no idea of automatically letting the stylus fall 
into oue of two adjacent grooves since the space 
between adjacent grooves is several times as wide as 
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the width of a single groove and is entirely flat. The : ta 
lateral adjustment of the flexible mounting in the i ia Sa 
phonograph of Bell and Tainter has therefore one ee ee, 
purpose and in the gramophone of Berliner an entirely ro em ie areiee 
different purpose. : ati eg: oa B ee 
So the flexibility in a vertical direction of the flexi- : peta 
ble or uviversal joint of Bell and Tuiuter’s patent is = % = 
merely sufficient to permit the styins to get to the bot- \ sate. 
tom of the groove. he 
In the Berliner gramophone, the vertical movement eee 
has no such purpose, for the top edge of the groove : Ss 
does the work of moving the stylus for reproducing 5% 
speech and the bottom of the groove plays no part in a eee 
reproducing speech. The purpose of the vertical - ie 
movement of the mounting of the stvlus in the gramo- a 
phone in fact is to permit the stylus to be lifted up by . Sess 

the haud and to be set down into any particular | ; 
groove. | ake 
Another point to be considered is that in the graimo- see : ig 
phone, the stylus does not rest by gravity or spring : ee eee | 
pressure against the record. The point of the stylus : 3 
rests against the bottom of the groove which is a ince “3 
smooth, straight line where no undulation or sound bo pate pe ee ; 
record is found. LTven if there were such an undula- we ee Sed i z ‘ 
tion at the bottom of the gramophone groove, it would a a 3 
not assist In producing sounds, since the diaphragm in 3 Raa 
the gramophone is in a plane perpendicular to the ~ = 
plane of the record tablet and an up and down move- Ae ee 
ment of the stylus would only move the diaphragm iu i. saat * = 
the direction of its plane and not perpeudicular thereto sieht wat Soe 
as is required to make the diaphragm vibrate. But as ne ee aah 
the point of the stylus rests against the bottom of the er ae 
groove and the stylus is tapered to loosely or easily tit fee ae Re 
the groove, it will be seen that the sides of the stylus 3 es =a 
bear with no pressure against the side walls of the ey tart a 


groove where the sound record is found. The side 
walls of the gramophone record groove therefore 
actuate the side of the stylus with only such pressure 
as is caused by the movement itself and with no 
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pressure caused by gravity. The more perfectly this 

condition is brought about, the less will sound repro- 

duction be interfered with. | 
| JoHun C. PENNIE. 


Sworn to and subscribed before me this 19th day of 
November, 1898. ; 
[SEAL. } Epwin S. Clarkson, 
Notary Public, D. C. 
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a ene eae ae TPS Ee Se 
UNITED STATES CIRCUIT COURT  * ge 8 Pages See 

Fon rar Scctaery Disrnicr or New York. Siti go eee! 2 Ree 

2 , eo - + heed es - en 

sii a eae ea Re Ce ee 
} * 2) 4 = Se 

AMERICAN GRAPHOTHONE COMPANY se SOT So 
Vs. 3 i ; : RF =< ; = i en 

pIn Fauity. a ae Rae. Oe 

NATIONAL GRAMOFHONE COMPANY & | > yo" re 
Frank SEaMAN. aes 

| or ros = * if 

AFFIDAVIT OF FRANKE T. CHAPMAYD. “sta & oes = 
= a 

Crry of WASHINGTON, bi on Seg Sar Cae Se 
‘< . r x . = 2 -= -_ nim oa 
District of Columbia, oa ai 
FRANK T. CHAPMAN, being duly sworn, depose: ee 


ancl Says ; : ome ee + i 

IT am of lawful age, a citizen of the United States, YS St diene os 
and reside af Washington in the District of Colamlaa. = a ay 

T have for mauy years interested invself ip roiere- Se ee =i 
scopical work, and Lam familiar with the use of micra- SN is ae 
scopes of modern and most iiaproved copstrretion. aud Seer eee 8 
Town as modern mieroseope, with all auxiiery opph- | aE | 
ances thereto, aud am expert in the use of these in- 


\ 
‘ 
s 
= no... ee 


stramentalities. Iam a member of the Microscoment ; 
Society of Washington, D. C., sud have frequently ex- >  e Sel. | 
hibited, before the Said Society, mieroseopical objects ee ay ee 

of particrlar interest, which T had prepared. IT have = 7 P. StS tee 
contributed to some extent to the eurrent literature of | spi: wate sh Re | : 


microscopy. 3 o xe 
I have practiced photography for the purpose of So sit a : Sot gel 4 
microscopical investigation wud for other purposes, amd ia SE OS Sy 
have attained considerable etticieney in this srt. «a ee soca 
T have read the pertinent portious of the aiadavit of 74 Sas 5 
Mr. Lyous, fled in this ease. and I there saw two 0 8 ee. 3s pee. 


photographie prints marked for ideutifiertio.  Chap- 2 hed ae 
Tell Microphotograph, Graphophone Grooves.” and : ee Serge | 
; ee See 

* = st Sse) Bests 

3 oe aoc 
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ee 

“Chapman Microphotograph. Gramophone Grooves.” 
as respectively, and IT recognize in the same prints made 
ee from negatives that l had taken fron) transverse sec- > i 
: a tions of a portion of a Graphophone cylinder which I 
Bos 2 bought in the open market in this city, and of a trans- ! 
i a verse sectioa of a portion of an ordinary Gramo- 
PaO ae phone record. By “trausverse” IT mean in a direction i 
en, 2 not along the grooves, but at right .ugies to the grooves. 
2 a : ; I found the Graplophone record t. have 100 grooves ; 
+ = to the inch, and the Gramophone record to have 96 
es grooves to the inch. 
fy z As regards the uegatives, I say that IT have taken 
es them with the utmost care and with theintent that thes | 
fe 3 ) : shall represent a truthful and accurate picture of the 
“si . = objects exposed to them, each magnified to the satic 


extent, namely—thirty (5U) diameters, and that [ be- 
lieve that I have sueeeeded in my etforts. Both neun- 
tives T have taken uuder the sume conditions of light. 
As regards the prints taken from these negatives, and has 


a 


dead 
sa bat als | hr, 
fli, 4 


te 
Oy eee 
a 
a 


Ree ee yal 





bey annexed to Mr. Lyons’s afidavit, I find the same true 

ue 3 and accurate prints, and to eonvey to the beholder x 
Nags . truthful and accurate impression of the Graphophoue : | 
aes and the Gramophone record grooves, which I had ex- | 

ii - posed to the negatives, and as the sume appeared to 

dag me under the microscope. ; F . 
See Siig T FURTHER SAY: that the configuration of the 
si ee | | Gramophone record grooves shown in the photograph 6 
Sees. Haeieoe above referred to, is typical of all Gramophone reeord ’ 

gt eb :. : grooves that I have examined with the microscope, and 

Sc ae ¥ | . that T have examined many of them. 
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Sos pista Sea si ie . Sworn to and subscribed before me this 25th day of 
Sl asks tS 3 | _ November, 1"()8. 
Sit eee ast [SEAL] Hccn M. Srerrtine, 
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| ty, ee RPC Ey ai tele 
3 : Sut Sete eS 
UNITED STATES CIRCUIT COURT a ee Re a 
= : . : = Fe = Seber “aah a* Sars 
F : Pe Sera Se on es — <i a 
For THE SoutHern District or New York. aime OD aS eee hy 
= aoe SS Se pe “ae Te eee 
-—: =~ ALS 2 Ae ae ee 
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vs. 


| 
NATIONAL GRAMOPHONE CoMPANY «& 
! Frank SEAMAN. 


{ SS a esti. i 7 a 
w. | AFFIDAVIT OF WILLIAM G. HENDERSON, 25, hep eee 


. CITY OF WasHINGTON, = = Bian, & 2a ae i. irs 
| District of Columbia, : be rec a 

| WILLIAM G. HENDERSON, being duly sworn, de- Se Stes 

| - -=--- poses and says: . fae a ee ae : 

Tam of lawful age, a citizen of the United Srates, = eee, — ger 

| residing at W a ae in the District of Columbia, gS ae peace eee 

and am a lawyer, making a specialty of patent law. Le ee 

| Iwas employed in the United States Patent Office — a a es = ae 3 

from 1868 to 1874, and during the latter part of that Soe ae é 

period was in the examining corps, where my duties age eT Eee ae 


. were to examine applicatious for patents for inventious eS ae, S ~ = oe 

© in numerous branches of industrial arts and to pass PS” Es et See eee 

we upon questions of sufficiency of disclosure, utility and oe Fe See 
novelty of alleged inventions. eS ee are ee ee 

I was admitted to practice before the bar of the no ic a Ee ee 
7 . a 7 * = . = e ‘. =o Taw > et 
Supreme Court of the District of Columbia in 1874, 7 5a Se ae Se 

whereupon I resigned my position in the Patent Office Beet epee 

and commenced the practice of my profession, making ee re Bs eS 

f one ie —- = Ps oe = ar 

™ a specialty of patent law. Since then I have been. aS 
* 3 ’ . Bes: . ee a r; ee 

continuously engaged in the practice of that specialty ; 27 Sas 

_ -- ee aie wat Be ; 

: I have prepared and prosecuted a large number of ‘ap- ite tee 
ae 

infri infri = on eee 

on infringement and non-infringement of patents; have i we Pee es 


plicatious for patents; have given numerous opinions ta eee ene 


conducted patent causes in various United States Cir- 5 te 
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euit Courts, and also in the United States Supreme 
Court, as counsel, and have «also testified as an expert 
in patent causes. 

I am familiar with the constructions and principles 
and modes of operation of the sound recording and 
reproducing machines known under the names of 
“* Graphophone,” “Gramophone” and “Metaphene,” 
and I believe that I have an adequate understanding 
of their differences and similarities. 

I have read Judge Shipman’s decision rendered in 
the snit of the American Graphophone Company vs. 
Leeds et al. and have also read the motion for prelimi- 
nary injunction filed herein end pertinent portions of 
the affidavits filed in support of the said motion, and 
I believe that L understand what there appears. 

From the decision of Judge Shipman, it appears that 
an infringement of claims 19, 20, 21, 22, 25 and 24, of 
the patent of Bell & Tainter, No. 341,214, dated May 4, 


1886, was fouud in the Metaplone, because in that. 


machiue there is used for reproduction of recorded 
sounds, a wax record cylinder, having engraved iuto 
its surface a groove with sloping walls and of varying 
depth, wherein the variations of depth represent the 
sound record, and because sneh record cylinder is used 
in combination with a stylus resting by elastic and 


_ yielding pressure upou the bottom of the groove aud 


having freedom of lateral and vertical motion to ad- 
just itself automatically to the record, i.e. within a 
groove, to the bottom of the groove. This understand- 
ing of the meaning of the decision of Judge Shipman I 
receive from « careful reading of the said decision, and 
in my opiniou nothing but what [T have above set 
forth is decided by Judge Shipman to be the pateutable 
invention, and the case before him called for no 
broader decision. 

| Upon careful examination of the Gramophone, I tind 
that it contzins uoue of the elements called for by 
Judge Shipman’s decisiou in order to come within that 
decision. I find that in the Gramophone there is no 
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engraved wax cylinder; that the record grooves of the wigs 3 as “ty Fy 
Gramophone are not of varying or undulatory depth, : 2 SEO RAS 
. but are, on the coutrary, of even depth and are sinuous eh Se 3 Se = 
laterally instea | of vertically, and that in consequence | Hey atl pr ad ar 
thereof the sound record is constituted by the side — Js: 8a ete ae 
walls of the record groove and not by the bottom ee : ee 
’ thereof. et , *3 an | 
With such construction of the Gramophone it is im- = gon, “ 
possible that its record shall, as demanded by the ail yah “3 
decision of Judge Shipman, mnpart 2 
| “to a secoud diaphragm the vibrations incident to Sue 
a the elevations and depressions of the bottoms of = 
; the groove,” ea: 
which is a characteristic of the Gramophone aud alsoa ae * 
| characteristic of the Metaphone. According to my s 7 * 2 me 

| undersinnding, Judge Shipman’s decision was mainly 
based upon’ the similarity between the Graphophone a . eee: 
and Metaphoue: and since nothing of this kind 1s ow bee, Oe 
found in the Gramophoue, J believe that the decision Vie tee Sees eee 
” cannot he made fo apply to the same. - ot “4a = 
By reason of the record, constituted by the undulat- . sere nus. SR ee 
ory bottom of the grooves with sloping walls, found in BE Gee ree Pes adi 
the metapuone as well as in the graphophone, the uni- Pore gi Ag oe 
; s versal joint of its style carrier has the peculiar function us, ee 
Q of permitting the stvle to automatically adjust itself to ie STS = 2 
- the record, i.e. to the vertically nudulating bottom of Sed CR Se 
the grooves, so as to reach this bottom by sliding down oy ete, Sy a 23 
the sloping walls of the groove, and to bear upon the eee Se 
bottom with elastic and yielding pressure. Such fune- ae a 35 Re ees = 
tion is not foun in the gramophone, becanse of the ma ea 
peculiar and entirely different shape and operation of : =" He ape 28 
its grooves, and in its absence the decision of Judge is errs mS =e 
Shipman cannot, as I understand it, apply to the same, “> Lo Se ee 
In the Gramophone the universal mounting of the areas ; feet 
style currier has a totally different function; it has (3, “Sint Say 
there the fuuetion to permit the stylus to be propelled. “RES 

b¥ the walls of the record groove all across the record 

. tablet, from one eud of the record groove to the other 
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and irrespective of the pitch of the spiral line along 
which the groove extends. In this manner all gears 
and screws are dispensed with in the gramophone. Ip 
so far as the Metaphone als: dispenses with gears anid 
screws by the use of a long arm with universal joint i 
infrinves the Gramophone and not the Grapbophom 

aud I tind nothing in Judge Sblipnian’s decisivon that 


is jn contlict with this view. 
Wa. G. Hexprensoyn. 


Sworn to and subseribed before me this 25th dar of 


November, 1898. 
(SEAL. ] Joun K. Farsxem, 
Notary Public, D.C. 
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T. A. EDISON. 
Phonograph or Speaking Machine. 


No. 200,521 Patented Feb. 19, 1878. 
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UNITED States PATENT OFFICE. 


AMM eee 


THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY. 


IMPROVEMENT IN PHONOGRAPH OR SPEAKING MACHINES. 


— SS 


Specification furming part of Letters Patent No. 800,892, dated February 19, 187; application filed 
December 24, 1677. 


To all whom it may concern: 


| the object of the long slot belog to allow tbe 
Be jt known that 1, Thomas A. Evison, of 


eheft X to pass endwisethroogh the center or 


| Meulo Park, in the county of Middiesox and 
3 State of New Jersey, have invested an Inm- 


| provement in Phonograph or Speaking Ma-— 


- | ae of which the following is a specifica- 
on: 

‘The object of this invention is to record in 
ptrmanent choracters the homan voice snd 

other sounds, from which characters such 


souuds inay be reproduced and rendered acdi- 


ble again ata future time. 

The Juvention consists in arranging a volate, 
diaphragm, or other flexible body capable of 
being vibrated .by the haman voiea or other 


sounils, inconjunction with a material capeble | 


of registoring the muvemeuts of such yibrat- 
ing body by enibossing or indenting or alter- 
jog such material, in socha menuer chat each 


register-marks will be sufficient to caase a seo: | 


ond vibrating plate or body to beset ie motion 


by them, and thus reproduce the mcecions of 


the first vibrating body. 


combinations of inechanisiw to carry out my 
invention. 
I have discavere:dl, atcer a long series of cx- 
periments, that n diaphragm or other body 
~ eapable of being set iu motion by the human 
Voice does not give, except in rare instavces, 
superimposed vibrations, as has heretoiore been 
anjiposed, ut thet erci vibration (3 separate 
‘and distinct, nnd therefore it becomes possible 
to record aud reproduce the sounds of the bu- 
man vorce. 
To the Jrawings, Figure 1 is a vertical sec. 
tidn, illustrating my invention, aad Fig. 2 is 
a plan of the same. 


A isa cylinder having a helical indenting: | 


é ! pioove cut from end to end—say, ten grooves 
te the inch. Upon thisis placed the material 
to be indented, preferably metallic foil, This 

| dram orcylinder is secured toa shaft, X, hav- 

~ ing at one end a thread cut with ten threads 

LS to the inch, the bearing Palso baving a thread 

cut in it. 

L is a tube, provided with s longitudinal 

. slot, nud it is rotated hy tae clock-work at M, 

: or other source of power. 


’ The shaft X passes into the tabe L, and it 


~ fs rotated by a pin, 2, secured to the shaft, 
gud passiug through ths slot ov the tabe L, 


| SE ee Pi ee =. Nien nes Soe i gi a a eee SF Saeed eee a a ee ey a ee 











sopport P by the actlou of the screw on X. 
At the same time that the cylinder is rotated 


it passes toward the support O. 


istbe speakiog-tube or mouth-piece, which 
may be of any desired character, so long es 
proper sotsor holes are provided to re-enforce 
tbe hissing coasonacta. Devices tocfiect this 
object are shown io ray application, No. 143, 
fled August 28, 1877. Hence they are not 
shown or 1arther described berein. 
Upon the end of the tube or mouth-plece is 
& diaphragm, having an indenting - point of 
hard material secured lo its center, and 80 ar- 
ranged in relation to the eylinder A that the 
paint will be exactly Opposite the groove in 
the cylinder at avy position the cylinder may 
occupy in its forward rolary movement. 
The speaking-tabe ie arranged upon a stand- 
ard, which, in practice, | proyide with devices 
for causing the tube to approach and recede 


| from the cylinder. 
' Theinveution further consists in the various | 


Tbe operation of recordiog is as follows: 


| The cylinder js, by the action of the ecrew iu 


X, placed adjacent to the piilar P, which 
brings tbe judentiog- point of thediaphragm G 
opposite the first groove on the cylinder, over 
which is placed a sheet of thick metallic foil, 
/peper, or other yielding matecial. The tabe 
Bisthen adjusted toward tie cylinder until 
the indenting-point touches the material and 
indentsitslightly. Theclock-work is thenset 
tonoing, and words spoken Jn the tabe B will 
cause the diapbragm to lake up every vibra- 
tion, and these movements will be recorded 
with surprising accuracy by indentations in 
the foi. 

After the foil on the cylinder baa received 
the required indentations, or passed to ile 
fatl limit toward O, it is made to return to P 
by proper meane, and the indented material is 
brought to a position for yeprecee and ren- 
dering audible the sounds that had been made 
by tho person speaking into the tube L. 

C is a tube sinilar to B, except thatthe dia 
phragm Is somewhat-lighter and more sensi- 
tive, although this ic not aclnally necessary. 
Ic front of this diapbragm {3 s light spring, 
D, having a small poiotshorter and fioer than 
the indenting-point om the diaphragm of BR. 


' This epricg and point are so ar.anged as to {all 
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exactly into tha path of all the fodentatlons. | 


This spring is connected to the dinpbragm, F 


of Chy athread or otber sulstance capable, 
low, | 


of conveying tho movements of D. 
when the cylinder is allowed to rotate, tue 
apriog D js aet in motion by cach indentation 
corresponding to its depth and jenpth, This 
motion Is conveyed (6 the Cinphragm either 
by vibrations throngb a thread or directly b 

connecting the spring to the diaphragm re 
and these <noliona being duo to the ind2nta- 
tions, which are an cxactrecord of every move- 


ment of.the Oret diaplragin, tho voice of the | 


spenker is reproduced cxactly and clearly, aud 
with safficienc volame to be heard at some dis- 
tence. 

1 bo indented material nay be delachod fram 
the machine and preserved for avy length of 
time, and by replecing the foil jn a proper 
maoner the original epeaker’s voice can be re- 


reduced, and the same may be renerted fre- | 


quently, a8 Lhe foll is not changed in shape If 
the apparatus is Mg ae adjusted. 
The record, if it be 


process, aud. from the stercotyps niultiplo 
copies ray be wade expeditiously and cheaply 
by casting or by pressing tin-foil or other ma- 
nit, ‘bis is valuable when musical 
compositions are required for numerous ma- 
ehines. 

It js obvious that. man 
may be used to givo motion to the material to 
be indented, For fustance, a revolving piate 
woe pect nr volute epiral cut both of its upper 
and Jower surfaces, on the top of which the 
foll or indenting material is Jnid and secured 
fu a proper manner, -A two-part arm j3 veed 
with this disk, the portion beneath the disk 
havivg a point in the lower groove, and the 
portion above the disk carrying the speaking 
and receiving Ciaphragmic devices, which arm 
f9 cansed, by the vola‘o apiral groove upoo 
tho Jower snrfoce, to swinsr grndeally from 
near the center to bbe onter circamference of 
he pinto as jt ia revolved, or vice versa. 

An apparitas of this genoral character 
sdapied to an magnet that indents the paper 
ie shorn in my application for a patent, No. 
123, filed Mareh 26, 1877; hence no c)siin is 
insdo herejn to Bich apporatus, and farther 
éeseription of the same is unnecessary. 


A wide coutinnous roll of material may be. . akin . 
| gonnd-vibrations, the comination, wilh the 


used, tho dlaphregmie devices beirg recipro- 
cated by proper mechanical devices backward 
and forward over Uic roll as {t pacecs forward; 
ora narrow etrip liko that jan Morse recister 
may bo moved in contact with the incenting- 


point, and from this the sounds may be repro. 


cveed. he material employed for this por: 
pose _miny be soft paper saturated or coated 
with parafine or similar moterial, with a sheet 
of mietal_foil on the surface thereof to receive 
the tmpression from tha iudenting- point, 
Ivo vot wish to contine mysell to reproduc: 
jpg sound by indeutations only, as the trans: 


) upon tin-foll, way be. 
stereotyped by mens of the plaster-of-paris | 


forms of mechaninm | 





milting or rceordiog device tony be ina sinu- 
ous form, resulting from the use of a thread 
pasting with paper beneath the pressure-roll- 
ers ¢, (see Fig. 3,) soca thread being moved 
leterally ‘by a fork or eye adjacent to the 
roller t,anl receiving its motion from the dia- 
phragm G, with whieh such fork or cye is con- 
uvected, and thes record the movericent of the 
diaphragm by (he impression of the thread in 
the paper tothe right and Ieft of a straight 


Jine, from which indeutation the receiving- 
-Ainpuragm-may receive ils motion aod the 


eound be repreduced, substantially inthe man- 
cer I havo already shown; or the diaphragm 
may, by ila nrct.ou, give more or less precsare 
to ao inklog- pen, “. Fig. 4, the poiat of whicl. 
reats upoo paper or other riaterial moved 
nloig recolariy benerth the point of the pen, 
thos causing more or less ink to be deposited 
upon Lue material, according to the greater or 
lecser movement of toe digphragm. These 
ink-marke serve to give wotion lo a secopd 
diaphragm when the paper coutaining ench 
niarks isdrawoalong bencath the end ofalever 
resting opon Lbem aod counected to such dia- 
phragm) tholeverf.od dinphragm being moved 
by the friction between the point being grent- 
est, or the thickness ef the ick being greuter 
where there is a Jarge quantity of ink thaa 
where there is . small quantity. Thru the 

riginai cound-viorationsare reproduced upon 
tho second diepbragm. 

T claim a6 wy invention — 

1. Tha method hereinspecified of renroduc- 
ing the humsa voice or other sounds by cats- 
inc the sound-vibrations to be recorded, sab- 
plautinily ng specifed, aud obtaluing motion 
from that record, sudatantinlly as eet forth, for 
the reproduction of tao soudd-vibrations. 

2. The combination, with a Glaphragm ex- 
peced tosonnd-vibrocions, of a noving surfice 
of yielding materlal—such a3 metallic foil— 
npon which marké aro fiade corresponding to 
tho sound. vibrations, and of a charncier 
adapted to use in the reproduction of thesound, 
sniwtantially as set forth. 

$8. The combination, with aenrfice having 
marke thereon corresponding (o saund-vibra- 
Lions, of a point receiving motion from sneb 
marks, and a diaphragm connected to said 
point, and responding to the motion of the 
point, snbstantinlly as set forth. 

4, In an instramont for making a record of 


dirphragm and point, of a cylinder having a 
helical! groove sud means for revolving the 
vylinlerand communicating anend movement 
corresponding to thoinclination of the helical 
groove, sulsinutially as seG forth, 

Siened by me iis 12th duy of December, 
A. D. 1877. 


TROS. A. EDISON, 


Witnesses: 
Gro, T. PINCXNEY, 
Cuas. H. Situ. 
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United States Circuit Court, 
FOR THE SOUTHERN DISTRICT OF NEW 
YORK. 
) 
AMERICAN GrRAPHOPHONE COMPANY, 
Complainant, 
Vs. Tn Mquity. 
THe NATIONAL GRAMOPHONE CoM- 
PANY and FRANK SEAMAN. 
Svare OF New York, une 2 
County of New York, ) °°" 

Henry b. Brownell, a citizen of the United States, 
residing at New Brighton, Staten Island, New York, 
being duly sworn, deposes and says that he has exam- 
ined the record in the case of the American Grapho- 
phone Company ys. Leeds and others, being the 
ease in the United States Circuit Court for the South- 
ern District of New York, and the case wherein 
was filed the opinion of Judge SHIPMAN, 4 


printed in Vol. 87 Federal Reporter, p. 875, and re- 
ferred to in the moving papers in the above-entitied 
case and that he finds the following to be a correct 
copy of the answer of Mr. Arthur 5. Browne, one of 
the witnssses examined on behalf of complainant in 
said eause, to x-Q. 103, which is found on page 50 of 
the record in said cause : 


“ x-(). 103. Would not the construction under 
discussion render the rubbing style ‘capable of 
moving both to and from the surface of the tablet, 
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2% | - 5 and also latterly 2° A. Perhaps so, but whether to one side or the 
ri 1 or not under the assumed conditions of the style 3 the case of the 

i 3 t would of itself gravitate to the bottom of the “ata groove is made eq 

EB sound grove, as stated at lines 66 und 67 of page i will be less diffiew 

4 of the Bell & Tainter patent, or whether thr te pitch, as there is | 

style would follow and adjust itself to the record, rest outside the gi 

as stated at lines 83 and 84 of pave 4 of the Bell 4 : large it is more ef 

Tainter patent, which functions and offices are - A disturbance tha 


sential to the universal joint of the patent, alr oe out of a fine groo 


questions which cannot be determined by me with tracking of the la 


T 6 reference to a hypothetical construction which | : “We were for 1 
' never saw or heard of. It is not all joints or con i work by the diffie 
* j structions which allow movement in two direction row and shallow 
; at right angles to each other, which constitute thy By success Of the 1 
} universal joint of the Bell & Tainter patent, thew i upon reducing ts 
versal joint of the patent, being one which net | cross-section of t] 

only has these two movements, but has them iN Rol hand, it was utter 

such a fashion as to perform the offices set forth (lucing instrument 

in the patent.” : from such a recor 
3 that we gave up fe 

7 Deponent furthermore avers that the following Is i satisfactory resul 

correct copy of the answer of Mr. Charles 5. Taantet . of reproducing 

to question 7 found on pages 190-1 of the record : % Mens wth ee 
| of air and other fli 

“(). 7. Mr. Benjamin, defendant's expert, sus | of the yielding- pre 

x-Qs. 78, 80) that the liability of a reproduce ti us back to the rub 

lose track of a record groove where there were teh | : number of experin 

to the inch would be diminished aud not increase! fk tion of a reproduc 

if the lines were one hundred to the inch, Is be | track such a fine ¢ 

right in that opinion? A. The difficulty 0! i engraving method 

§ tracking the groove increases as its width an! Gg therewith at unifor 


depth diminish. 

“ With record grooves equal in size and shiny 
the reproducer will follow a pitch of ten to thie 
inch as readily as it will one of one hundred ; 'n! 
should the reproducer, for any reason, leave th 
eroove, it might in the case of the course pite! 
travel along on the surface of the record evlinde 
between the grooves, while with the fine pitch thi’ 


Deponent further ay 
rect copy of the transl; 
urticle on the Cros pho: 
tuts exhibits in said 
993—4 of the Record : 


space between Grooves heing too narrow to su 1 ee 
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to one side or the other and into the groove. If, in 
the case of the coarse pitch, the width of the 
groove is made equal to the pitch, the tracking 
will be less difficult than in the case of the finer 
piteh, as there is no place for the reproducer to 
rest outside the groove, and when the groove is 
large it is more effective in guiding the reproducer. 
A disturbance that would throw the reproducer 
ont of a fine groove would not interfere with the 
tracking of the large one. 

“We were for a long time embarrassed in our 
work by the difficulty of reproducing from a nar- 
row and shallow record. On the one hand the 
snecess of the method of engraving dependedt 
npon reducing toa very fine hairlike line the 
eross-section of the record groove. On the other 
hand, it was utterly impossible, with the repro- 
ducing instrumentalities of the time, to reproduce 
from such a record. ‘This difficulty was so great 
that we gave up for a time all hope of producing 
satisfactory results by the rubbing method 
of reproducing and made unmerous experi- 
ments with other methods, as by — jets 
of air and other finids. After conceiving the idea 
of the yielding- pressure reproducer, which brought 


us back to the rubbing method, it required a great 


number of experiments to determine the construc- 
tion of a reproducer which would automatically 
track such a fine groove as could be made by the 
engraving method and maintain constant contact 
therewith at uniform pressure 


Deponent further avers that the following is a cor- 
rect copy of the translation of the “ Comptes” Rendus 
article on the Cros phonograph, being one of defend- 
ant’s exhibits in said cause, and printed on pages 


593—4 of the Record : 
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“TRANSLATION OF ComMpTES RENpuUs ARTICLE 0% 
Cros PHONOGRAPH. 


Comptes Rendus, Of (Defendant's Exhilnt' 
the Academy of Sciences, Comptes Rendus Attic! 
Dec., 1877, pp. 1082- on Cros Phonograp! 
1083. Translation. (Translation) B. B., 

Eixr. ) 

Mr. Ch. Cros asked for the opening of a sealed 
paper, deposited by him April 80, 1877, and bem 
ing title ‘ Process of registering and reproduc 
phenomena perceived by the hearing. 

This paper opened during the session ly the 
permanent secretary contains the following vote 

In general NV PNOCESS consists 1 obtaining tye 
tracing of the backward aud forward movement | 
a vibrating membrane and to make use of this 
tracing in order to reproduce the same backward 
and forward movement with its intrinsie relations 
of duration and intensity on the same membrane 
or on another suitable to render the sounds ant 
noises which result from this series of movement 

It therefore deals with transforming an ¢\ 
tremely delicate tracing, such as that which ™ 
obtained by means of light fingers rubbing sur 
faces blackened at the flame, to transform, Isa 
these tracings into resisting tracings in relief «! 
in grooves capable of conducting a movable pit! 
which will transmit its movements to the sonerois 
membrane. 

A light finyer 1s solid with the center of the 
face of a vibrating membrane ; it ends in a point 
(x metallic wire, down of a quill, ete.) which rests 
upon a surface blackened at the flame. This su 
face forms part of a disk, which is awiimated by i 
double movement of rotation and rectilinear pre 
wression, If the membrane vibrates, the spiral 
traced will be undulated, and its undulations wil! 
exactly represent all the backward and forwaty 








movements ¢ 
duration and 
By means 
known, this 
parence, is t/ 
traced in gro 
terial, tempe. 

This done, 
motor appari 
gress with a 
which animat 
point, if the t 
finger, if it is 
tracing, aud a 
ports this poi 
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be animated 3 
the tracing « 
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ICLE. ON a movements of the membrane, according to their 17 
le ! duration and their intensities. 

& By means of photographic processes aow well 
known, this undulating spiral, traced in trans- 


Exhibit .° 


a 7 "a A ws | id ‘a . a a . = * 

s Article ky. parence, is transferred in a line of like dimension, 
nograph . : traced in grooves or in relief ou to a resisting ma- 
_B., dE, hae terial, temperetl steel; for example. 


. This done, this resisting surface is placed in a 


+ te ia motor apparatus, which causes it to turn and pro- 
sealed | 0% gress with a like quickness and movement to those 


id bear-" Gg which animated the registering surface. A metal 
oducing point, if the tracing is in grooves (or a notched 

* finger, if it is in relief), is held by a spring on this 
by the i: tracing, and at the other end the finger which sup- 
ig note: Yq ports this point is solid with the center of the face 
ing the | of the suitable membrane for producing the 
ment of 4 sounds. In these conditions this membrane will 
aie a be animated no longer by the vibrating air, but by 


ckward d the tracing commanding the pointed finger by im- 
elvtions i | pulses exactly alike in duration and intensities to 
mbrane «| those to which the registering membrane was sub- 
ds and 4g jected. 

ements. a The spiral tracing represents successive equal 


an ex- = 1 times by increasing or decreasing lengths. This 
uth 18° a | will not be inconvenient if only the peripheral 
ig ‘sure i portion of the turning circle be utilized, the turns 
I say;! *" 4a of the spiral being very close together, but then 
hef or ./\. 4 the central surface is lost. } 
e part 5. At all events the helical tracing on a eviinder is 
morons | preferable, and Lam now oceupying myself in find- 
ie 4 ing its practical realization.” 
of te . a 
point Deponent further avers that the following are cor- 
h rests, rect extracts from the Brief and Argument for Com- 





is sur plainant, filed in the case of the clieriean Grapho- 
\ by a phone Company vs. Leeds and others referred to above. 
ir pY0- > : | Extract from pages 4 and 5: 

spiral 

og will) “The Self-Adjusting Reprodueer.—The merit of 


orward this feature of the invention lies not only or 
. mainly in the fact that it does away with all ne- 
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21 cessity for adjustment, either laterally or radially, 3 ing Chevauestic 
of the record cylinder, and that it insures euntact a ! and Gh cit A: 
with uniform pressure between the reproduciy | = was nof an eng: 
stylus and the undulating line of the record. [* | " arise, namely, » 
chief merit lies in the part it played tm the develuy . broadly const) 
; , ment of the engraving method.” : record.” 


luxtract from page 21; Extract from pag 

“The patentees, therefore, discovered at 
29, pointed out in their patent that the recordin: 
medium tust be highly ‘amorphous “—?. «, nom 
structural ; ‘slightly cohesive,’ so as to yield: ev 
actly vt the point of the style and not at a dis 
tance (however minute) therefrom, and ‘ eapall 
of being readily removed in chips or shavings 
These requisites which are fully set forth in the 
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att 


meant when he 
record was nove 
“This is ren 
when he deseril. 
portant features 
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patent and nowhere prior theretu, are those which 
are characteristic of ‘wax and way-like * materils. 4 
Materials of that nature, possessing those charac 
23 teristics, have been used ever since. .Vone ofle 


Ci'e an MBE to-day.” 

of beeswax and 
Extract from pages 22 and 23: eee v 
a culting style, c 


“In the first place it is to be noted that the en 4 diaphragm, and 
eraved record of Bell & Tainter was the on/y sound 3 vertical undulati. 
record that had been produced up to the date «! 5 fons imparted. 
their patent which was capable of any practic : removed all thi 


use Whatever; and the evidence discloses no othe Placed, and thns 





sound record in existence at the present divy cay 4 the substance a: 
24 ble of co-operating with the other elements 7 a grooves. These 
claims 22, 23 and 24 for the reproduction Cie @ walls, into whie 
sounds. In determining, therefore, the scope ol with the first, wor 
these claims, we are controlled by the fact tliat us 
the patent describes no sound record except th oe “This cut or 
engraved record, and that none other existed.” ? these charactéris 
| -/ udge € PPOSSCUD it. 
te: lixtract from page 25: ve expert and couns 
; 2) : os ) : make the SOHNE (18S) 
git “Tt is material also to consider the ane a2 * We have, ther 
eta of the sound record for the purpose of deter oN, Combination invol, 
; tee 
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ing the question of infringement of claims 22, 23 
and 24. If defendants employed a veeord that 
was no/ an engraved record, a different issue would 
arise, namely, whether those claims could be so 
broadly construed as to cover such different 
record.” 
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Extract from pages 24 and 25: 


“Tf the issue here is, as at the argument of the 
motion, whether Jndge Guossccr were right or 
wrong in assuming the uovelty of the Bell & 
Tainter sound record, we ust determine what he 
meant when he said that the Bell & Tainter sound 
record was novel. 

“This 1s readily ascertained from his opinion 
when he deseribes what he regarded as the im- 
portant features of the Bell & Tainter invention. 
He said : 

“<The complainants accomplished this by pro- 
viding as a substance for the record a compound 
of beeswax and paraffine, slightly cohesive and 
amorphous, Upon this was traced, hy means of 
iL culting stvle, eonnected with the soumd-recelving 
diaphragm, and vibrated by it, grooves, whose 
vertical undulations corresponded with the vibra- 
tions imparted. The style culling these eTrooves 
removed all the material necessary to be dis- 
placed, and thus left the surface amd density of 
the substance as it was before, except for the 
grooyes. These grooves were ev? with sloping 
walls, into which another style, corresponding 
with the first, would easily tit. 


“This eut or engrived somnd recor, having 
these charactéristics, was the sound record ihich 
Siudye Grosscup assiwmel to fee peer Derendianls 
expert and counsel woe find fheviss lees obliged fe 
make the same ussumplion 

‘Wo have, then, in claims 22. 25 aud Z4, a 
combination involving two elements, one of them a 
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specific sound reeord, the product of a specifi 
method of recording, and which is new beyond al 
question; the other element being a reprode? 
device of particular construction, which, evel | 
old per se, was certainly new in the specified com 


bination,” 


Extract from pages 48, 49 and 50: 


* Having fully considered the novelty of th 
reproducey, we may consider these claims as if tl 
sound record alone were in question. At the on! 
seb an issue arises as to what is the character al 
the sound record defined by the claims.  Defew 
tuts do not deny thet the spect ftc engrave son 
record, iM the form of a Groove wath sloping unull 
und having trreqularities corresponding to sont 
waves, is new. Lt that be the sound reeord wliel 
these claims specify, as held by Judge Grosser 
in the Amet case, the court need go no fuarthe 
to reach the conelusion. This is our contentiet 
in the present case. The sound record of thir 
patent is an article of manufacture now mule 
and sold by the hundreds of thousands. Ly 
operates in the millions of instances m which 
it has and does operate, in conjunction with 
the specific self-adjusting reproducer of these 
claims and in no other way. In other words, eve!) 
one of these instances is a cuse of the practical un 
of the combinations of these claims. Every (i 
defemlants: piachime aperutes if CONTHNS ONE of thes 
engraved records as an essential operative part, It 
is adapted to that purpose and to none othe 
The mandrel is constructed to receive, and the im 
chine in every detail to operate with, those et 
eraved records, and with none other. | 
95 Notwithstanding all this, defendants’ expert! 
ihimitting the Bell & Tainter sound record to Tw 
new, holds that these claims are not limited t» 
their special sound record and that they ee 
embrace, for example, sach things as the emboos | 


tin-foil record of the old art. 
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ord from the commercial engraved sound record 
made under this patent, a question as to the 
breadth of claim would arise, and it would be for 
the Court to decide whether claims 22, 28 and 24 
are broad enough to inelude such different con- 
struction. But when the defendants’ machine is 
furnished to be used with the very sound records 
made by complainant ani its licensees, the Court 
will, we think, confine itself to the actual things 
before it. This is what complainant's expert has 
done (see, for example, x-y. 49 ef seg., p. 56), de- 
clining to express opinions as to the operativeness, 
in this combination, of hypothetical records exist- 
ing only in the imagination of defendants’ counsel. 

“Tn claim 22 the sound record is defined as ‘+ 


grooved tablet or other body having a sound record 


formed therein ;’ claim 28 detines it as ‘ the tab- 
let or other body having the sound record formed 
therein as an irregu/ar groove with sloping walls 3? 
claim 24 defines it as ‘a sound record formed in 
wax or wax-like material.’ 

“ Although none of these claims specify an en- 
graved record, the specification describes no other, 
the industrial art knows no other with which the 


defendants’ machine could be used, and it is ad- 


mittedly made for that use. From these tacts it 
follows that the claims, which refer to the specifi- 
cation, certainly cover that sort of record, whether 
or not (should a case ever arise presenting that 
question) they cover a dijferent sort of record.” 
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By Tue GRAMOPHONE: ETCHING tHe HUMAN VOICE. a 
‘? — 

; By Emire BERLINER. 

; es | 
: [A paper read at the Stated Meeting of the FRANKLIN INSTITUTE, aa 
4 : ; May 16, 1883.) 

2 ~ Jos, M. Wirson, President, in the chair. 

2 Tue PRESIDENT introduced Mr. Bertiner, who spoke as follows: 

f oe, MEMBERS OF THE FRANKLIN INstiTUTE, Lapres AnD GENTLE- 

a MEN:—The last year in the first century of the history of the 

; United States was a remarkable one in the history of science. 

7 There appeared about that period something in the drift of 


eS eae 2 

























scientific discussions, which, even to the mind of an observant 
amateur, foretold the coming of important events. 

The dispute of Religion versus Science was once more at its 
height; prominent daily papers commenced to issue weekly dis- 
cussions on scientific topics; series of scientific books in attrac- 
tive popular form were eagerly bought by the cultured classes; 


popular lectures on scientific subjects were sure of commanding 
1* 
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: 3 even those who did not at the time experience the effects of an 
eye atmosphere pregnant with scientific ozone, can, in their minds, 
ery conjure up the pulsating, swaying, and turbulent sea of scientific » 
Be ' research of that period. Science evidently was in labor. 

1 seg The year 1875 came, and when the jubilee was at its very 
a height, and when this great City of Philadelphia was one surging 
eae mass of patriots filling the air with the sounds of millions of 
ace shouts, a still small voice, hardly audible, and coming from a 
yo are little disk of iron fastened to the centre of a membrane, whis- 
3 pered into the ear of one of the judges at the exhibition, and 
. =e one of the greatest of living scientists, the tidings that a new 
oe revelation had descended upon mankind, and that the winged 
pe and fiery messenger of heaven's clouds had been harnessed to 
ae that delicate, tremorous, and yet so potent form of energy, called 
ga the Human Voice. | 

= ca The speaking telephone had been born. 
=. The stimulus which this event gave to science can best be 
ade | measured by the enormous advance made since, especially in that 
ee now most prominent branch, electricity, and { will show further 
a on how, immediately following it, our sister republic across the 
api = ; ocean answered the magic touch by the conception of another 
ae invention, the scope of which cannot to-day be measured yet, 
a i and which only just now is starting on its career of usefulness 
es among the practical arts. 
ms ee In order to show the influence which these two inventions 
: be had upon each other, and how their respective development 
ae came about in parallel steps, permit me, before entering upon 
anes the new methods which I am to bring before you to-night, to 
; Re pass in rapid réview on the principal events in the history of the 
S , 

: Btlonrs jn Drawer We - 

5a dieses ws . BELL'S ROOM oy 
LLS¢ dot tes OM, Hubbard 
4 6th Street, Pashington. 
2 cL NNR is LEN OE on saat Tea ea ES AT AOA ES Re Cs Cena att iors is estes 














hs, \ 
“y P 4 = 5 
a | oe = a 4 
ln . 2 = H a =z) 
a 2 fF oa * o 7 = ™ 7a 3 
re el oe ea aie 
' = * a ae es oe ed 
. i] ‘a 
A Pe el | ot a ag Tet 2 “¢ A ag 
ie tal ae " Ph 





2 


enthusiastic audiences; the great works on evolution had just 
commenced to take root outside of the small circle of logical 
minds from which they had emanated, and which had fostered 
them. Scientific periodicals were expectantly scanned for new 
information, and the minds of both professionals and amateurs 
were on the gut vivre. 

Add to this the general excitement prevailing on account of 
the forthcoming centennial celebration with its crowning event, 
so dear to this nation of inventors, the world's exhibition, and 
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transmission of speech electrically, and of recording and repre 
ducing the same mechanically. 

In 1854, Charles Bourseuil, with more than usual boldness, 
advanced the idea that two diaphragms, one operating an electric 
contact, and the other under the influence of an electro-magnet, 
might be employed for transmitting speech over telegraphic 
distances. ‘Speak against one diaphragm,” he said, “and let 


_ each vibration break or make the electric contact, and the electric 


pulsations: thereby produced will set the other diaphragm 
vibrating, and the latter ought then to reproduce the transmitted 
sound.” Outside of the fallacy which his theory contained in 
the assumption of breaking the contact, instead of merely modi- 
fying the same, Bourseuil’s paper, in speaking of the diaphragm, 
laid stress upon stating that “if one could be invented so movable 


‘and flexible as to answer to all the undulations of sound.” He 


evidently desired extreme flexibility, and diaphragms constructed 
on that principle proved fatal to the efforts of many subsequent 
even at first to Mr. Bell, who, like Bourseuil, 
borrowed the idea from the flexible tympanum membrani of the 
human ear, and who overlooked the important modifications 
which the vibrations undergo, before reaching the auditory nerve, 
by the series of muscular hinges in which the various bony acces- 
sories of the ear are mounted, and which act as elastic dampers 
against the ¢ympanum memorant. 

Bourseuil’s ideas were immediately reprinted from French 
journals in other countries, and among the first was a prominent 
German semi-weekly journa!, printed in Frankfurt-on-the-Main, 
The Didaskalia, which, on September 28, 1854, under the heading 
“ Electrical Telephony,” published a leading article, giving a full 
account of Bourseuil’s ingenious and wonderful conception. 

Frankfurt was then a city of about 60,000 inhabitants, and 
among other insfitutes of learning, it supported a Physical Society, 
which counted, at the time of this publication, among its active 
and most zealous members, an enthusiastic young teacher named 
Philip Reis, who, five years afterward, actually made an appa- 
ratus such as indicated by Bourseuil (who had since died without 
executing his idea), and which apparatus has since become known 
as the Reis telephone. 

I will not now enter upon any controversy as to the scope of 
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this invention, regarding the possibility at the present day to 
transmit speech with the same. It may suffice to state that, when 
the news of the Bell telephone reached the learned men of Ger- 
_Many, some of the very first scientists in Berlin who knew all 
about the Reis apparatus, doubted the possibility of the perform- 
ance as represented by the American press. It is also nowa 
matter of history, that in the late decision in favor of Mr. Bell, 
the United States Supreme Court was unanimous so far as the 
Bourseuil-Reis apparatus was concerned. | 
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Scott's Phonautograph. 


While Bourseuil’s conception was being digested by Reis, 
another invention, having also a membrane diaphragm as its 
motive principle, was patented in France in 1857. This was the 
phonautograph, by Léon Scott, which had for its purpose the 
recording of sound vibrations upon a cylinder rotated by hand and 
moved forward by a screw (Fig. 1). The cylinder was covered 
with paper, this was smoked over a flame, and a stylus attached 
to the centre of a diaphragm under the influence of words spoken 
into a large barrel-like mouthpiece, would trace sound vibrations 
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upon the smoky surface. Scott also employed an animal mem- 
brane for his diaphragm, and took pains, by means of an attach- 
ment called a sub-divider, to make the vibrations appear as large 
as possible. This sub-divider, however, became the prototype of 


, 


the dampers in subsequent apparatus, like the Blake transmitter | 


and the Edison phonograph. 

The next important event in electro-phonic and acoustic sci- 
ence was the publication by Helmholtz of his investigations in 
sound, and of Konig in the same line of research, but classical 
as these publications will forever remain, they for a time retarded 


the progress of apparatus for practical use, for the reason that . 


they discouraged inventors by the mechanical complications 
which they apparently ascribed ‘as indispensable to articulate 
soeech. In fact, the perusal of their work left a serious doubt in 
the mind of many a student, whether there was not something in 
articulate speech and its audibility by the human ear, beyond the 
grasp of the mechanical mind of man. 

These doubts were still increased by the attempts of Faber to 
construct a talking machine, after the system of the human organs 
of speech, a mass of intricate mechanism, levers, bellows, and 
pulleys, which gave an unearthly rendition of many words and 
sentences. 

But the Bell telephone came, and its greatness consisted not 
so much in the fact that it carried speech over hundreds of miles, 
but that it taught how simple a piece of apparatus could produce 
such perfect results, and that any diaphragm however thick, 
could be made to set up audible articulate vibrations. 

The effect of this lesson was immediate, for hardly had the 
new wonder become known when an astonishing chain of logic 
formed in the brain of a distant devotee to science. 

On the 30th day of April, 1877, Mr. Charles Cros deposited 
with the Secretary of the Academy of Sciences in Paris a sealed 
envelope, containing what in translation reads as follows: 


“Process OF RECORDING AND OF Repropucixnc AUDIBLE 
PHENOMENA,” 


“In general, my process consists in obtaining the tracing of 
the to-and-fro movements of a vibrating membrane, and the utili- 
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zation of this tracing for reproducing the same to-and-fro moVe- 
ments, with their relative inherent durations and intensities in the 
same membrane, or in another adapted for furnishing the sounds 
and noises which resu!t from this series of movements. 
— 


“We are, therefore, concerned with the transformation of an 

sare De extremely delicate tracing, such as that obtained with a delicate 
stylus rubbing upon a surface blackened by a flame, to transform, 

I say, these tracings in relief or intaglio, in resisting material 

capable of guiding a moving body, which transmits these move- 
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: Sepa - “A light stylus is connected with the centre of a vibrating 
: ee membrane; it terminates in a point (metallic wire, the barb of a 
: 8a = . feather, etc.), which bears upon a surface blackened by a flame- 

















T, : 
sth 
= 1 


iis 
Me Pay 


This surface is a part of a disk to which is given a double move- 
ment of rotation and rectilinear progression. 

“If the membrane is at rest, the point will trace a simple spiral ; 
if the membrane vibrates, the traced spiral will be undulating, and 
these undulations represent exactly all the to-and-fro inovements 
of the membrane, with their times and intensities.” 

Up to this point the apparatus as described would represent a 
modifiel Scott phonautograph, in which the cylinder is sub- 
stituted by a flat disk. Mr. Cros then continues: 

“By means of the photographic process which, in fact, is well 
known, this traced, transparent, undulatory spiral is converted 
into a line of similar dimensions, in intaglio or in relief, in resist- 

ing material like tempered steel, for instance. 

“This done, this resisting surface is, by means of a motor 
apparatus, made to turn and to progress rectilinearly with a 
velocity like that which was used in the registration. 

“If the reproduced tracing is in intaglio, a metallic point (and 
if it is in relief, a notched finger), held by a spring, bears upon the 
tracing at one end and is connected at the other end with the 
centre of the membrane adapted for sound reproduction. Under 
these conditions, this membrane is not any more acted upon by 
the vibrating air, but by the tracing controlling the pointed stylus 
by pulsations exactly like those to which the membrane was sub- 
jected in recording, both as to duration and intensity. 

“The spiral trace represents the successive equal periods by 
its increasing and decreasing length. There is nothing inconve- 
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nd-tro move- nient in-this if only the outer portion of the rotating circle is ex 
“easities in the | - used, and if the spirals are close together, except that the central BS 
he the sounds part of the disk is lost. ! a 
its. “In all cases, however, a helical tracing upon a cylinder is ee 
Snation of an much to be preferred, and I am actually engaged in finding a re 
F ich a delicate practical embodiment ofgphis.” be 
ito transform, ae ds ie 
% ing material This paper was only read in open session at the Academy on ro 
) these “move- December 3, 1877, and in the meantime Mr. T. A. Edison appeared ff 
with the phonograph. be 
Fy a vibrating ; From what we can learn by published reports, Mr. Edison, yr 
Sthe barb of a ‘he some time in the latter part of September.in the same year, was at e 
by a flame- work on an automatic telephone, by which he intended to impress aS 
Double move- : a telephone message upon a strip of tin-foil, and let the indenta- +. 
i E tions thereby produced act upon a variable resistance, such as a 2 . 
* imple spiral ; . : lampblack button, and thereby transmit the message over the ie 
Zadulating, and wire. While one day at work on this, so the report runs, he, BE 
Fo movements : perchance, slipped the previously indented slip under the record- ee 
‘ ing stylus which, as in the Scott phonautograph, was connected Po 
fld represent a to the centre of a diaphragm, and then and there occurred the eas 
“Onder is sub- first actual reproduction by mechanical means of words registered a 
. P before. | | Le 
e fact, is well j The phonograph became then, at once, an accomplished fact, gs 
is converted : for to such an experienced inventor it must have taken but a et 
(i & lief, in resist- moment to mentally cover the cylinder of a Scott phonautograph t3 
'¥ t with tin-foil and to indent the same at right angles to the surface es 
ti of a motor of the cylinder. a 
early with a Everybody remembers the sensation which the invention pro- bP 
4. | Y duced, and the prognostications which were advanced for it by oa 
Yilic point (and f ) the scientific press showed that the principle of the apparatus was fee: 
“Sears upon the i considered to contain the gern of an ultimate achievement of the ie 
‘# end with the | most accurate results. to 
-{ction _ Under In this respect, as well as in others, there are striking resem- fe 
“acted upon by blances in the history of the two inventions with which I am eed 
“Spvinted stylus dealing. ‘Ee 
ee was sub- "In both, the original idea emanated from Frenchmen, and both as 
ay described one process of transmitting, and a different process of < | 
a periods by reproducing speech. In the Bourseuil telephone there was a con- Es 
fhing inconve- tact transmitter and an eloctro-magnet receiver; in the Cros + 
3 a 
if, : € 
‘3 i be 
: ; R dR ra 
13 7 aymon Pyle 
ae ; - Research Library 


\ 


















a : W 





























D. 
Ly 





Raymond:Ry'¥ 


ata 


wiaaey 1 


earn an a ce eee ere Tae pee’ am SNOT eh pt Dae TS SORE ck, ha tere Soak Pe Stl Ae 
Sit sea ce wy STR ogra en oa a Le es eee hole neti 
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ti ay Beant 2 atin teste : ea nis. ost Pe es ORs Lee teed at 4 Se hag yee See - 
+ Bee aS he 
> a 
Pes pag . 
wet : oe 
‘orga >) ae 
, 2 ae 8 
2, So 
ie: Y 
Coes: ae | phonograph, a written record and an engraved reproducing 
. a ae groove. ; , 
ores fy In both inventions the first realization occurred in the United 
paieees (fama States, and was effected with apparatus representing only the 
eae “a. reproducer of the original conception. In the speaking telephone, 
a “SE the reproducing electro-magnet of Bourseuil became also the 
ye transmitter of Bell, and in the phonograph, the reproducing 
cr 3 e i groove and stylus of Cros became also the record of Edison. 
oe . Wags ~~ Both the Bell and Edison apparatus were accepted for a time as 
= et _. containing the best mechanical and philosophical principle for 
cite e. Saas the highest attainable results. In both, the aim at the beginning nt 
ee eg ae * 2:5 was to produce loud sounds, and both eventually contented them- ae 
“es a*R ~*~" selves with a much fainter voice, which then became more dis- 
Par q i wie » «2+, tinct in articulation. Finally, in- both inventions, the original 
ae s ) i transmitter was subsequently resurrected, and found to contain a 
ae wae ty. . ‘pointer toward a superior principle as a transmitter and recorder, 

a teSe 8 a tes. S26 and it only remains now to use a Scott phonautographic record 
-3 aes. ©» direct, for reproduction in order to complete a parallel with the | 
ES! Pace See aaah es “fact that a contact transmitter can also be used as a telephonic 
eaigece-  Fomete arr mm a na ae (| Scaling these parallels, however, I_ am aware of the fact | 
ay “¥ f eT that Cros had a better idea of a talking machine than Bourseuil 
Sic Smeg Wiel 
eae — Fe Sins Lite _-had of a speaking telephone. 

w ee a <. a eae an ar The paper of Mr. Cros, which can be found on page 1082, 

er i ese “" -  ‘yol. 85, of the Comptes Rendus of 1877, appears to have been 
aes us > consigned immediately to obscurity. When ten years later, I 
aes sg filed my patent application for the gramophone, not even the 
r & Bt ; Examiners at the Patent Office knew anything of Mr. Cros, and 
Cite |e when I mentioned his name im the first publication of the 
eet: ate . “gramophone,” even those best informed on the subject were 
Si a hed surprised, Nevertheless, | considered it a duty to my friends to 
ime make the following statement to the Editors of Zhe Electrical 
eo World, which they published simultaneously with the “ gramo- 
uy i phone,” on November 12, 1837. I said: 
ree A % “On August 30, of this year, which was three months after 
es a the filing of my application for a patent, while in the office of : 
Ao cea my counsel, Mr. Joseph Lyons, I happened to look through a : 
ie~ Soe German scientific book in his possession, and reading up about 2 
Se roi the phonograph, I came across a remark stating that on April 30, 
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1877, one, Chas, Cros, deposited at the French Academy of 
Science a sealed paper which, when opened and read at a subse- 
quent session during that year, was found to contain a description 
of the author's idea that a photo-engraved phonautographic 
record, either in relief or intaglio, might be utilized ‘for reacting 
through a stylus on a diaphragm, and by this reaction ought to 
reproduce the original sound.’ 

“Surprised as I was at this discovery, I requested Mr. Lyons 
to find out through his friends in Paris whether and to what 


- extent Mr. Cros had ever carried his idea into practice, and an 


answer has since come to the effect that Mr. Cros never put his 
idea into practical operation. 

“Whether he was taken aback by the éc/at which the phono- 
graph produced soon afterward; whether he became discouraged 
at the practical difficulties, of which I have found many at the 
outset of all my experiments; or whether he did not appreciate 
the peculiar advantage of the phonautogramic method—all this 
does not appear from the meagre accounts so far to hand. . 

“ But although, viewed in the light of equity, he had virtually 
abandoned his invention at the time when I independently and 
without knowledge of his prior idea took up the same subject, 
the fact remains that to Mr. Charles Cros belongs the honor of 
having first suggested the idea of, and feasible plan for, mechanically 
reproducing speech once uttered.” 

As this statement has never been challenged since it was first 
made, I presume that it is substantially correct. 

If we should attempt to cariy out strictly the ideas of Mr. 
Cros, we would find many obstacles to obtaining practical results, 
and while undoubtedly the correctness of the general principle 
could be proved, the effects would not be as good even as those 
obtained by the original phonograph. Even with the application 
of the various improvements which I originally introduced, the 
process requires great care, and while this would not have been 
an obstacle on account of the great advances made in photo- 
engraving, I have now abandoned the original process altogether, 
_and have substituted one of great rapidity and simplicity. 

But to return to the phonograph, we find this apparatus re- 
mained in an unsatisfactory and unfinished condition for nearly 
nine years. 
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consists in engraving or cutting the same in wax, or a wax-like 
composition; substantially as described.” 

As a final result of all their labors, there issued in the spring 
of 1887, the graphophone, the first really practical apparatus of 
the phonograph type, and which was exhibited to admiring 
crowds in Washington and elsewhere. 

To those who have never heard this instrument, I will repeat 
what I wrote about its performance in November, 1837, namely, 
that it appears to be the best instrument to take down business 
letters or dictations of any kind, in which the recognition matters 
little, so long as the words can be made out; also, that the re- 
produced sound is as loud as that of a good telephone message, 
but that the distortion produced by the engraving is sufficient to 
make the voice unrecognizable save to a strained imagination. 
added to a previous knowledge of the author of the voice. The 
record ground of this machine is a thin pasteboard cylinder 
covered with wax. 

Soon after the graphophone became generally known, Mr. 
Edison, evidently encouraged by the results obtained in this instru- 
ment, took again to experimenting with the phonograph, and, 
after trying wax covered with tin-foil for indentation, he aban- 
doned that mode of recording, and also settled upon a cylinder 
of wax and the graving-out process, thus confirming the correct- 

ness of Bell and Tainter’s conclusions, and the new Edison 
phonograph and the graphophone appear to be practically the 
same apparatus, differing only in form and motive power. 

I now come to the subject of the evening, the Gramophone. 

In my telephonic studies, I had become familiar with all the 
causes influencing the transmission and reproduction of the voice, 
and what had at all times struck me as forcibly as anything in 
telephonic phenomena, was the fact that the self-induction of long 
iron wires or of polarized electro-magnets acted so detrimentally 
upon the articulation. Electrical resistance alone would simply 
have weakened the sound, but self-induction meant retardation, 
and this distortion of the transmitted waves which varied in 
length and amplitude. To appreciate fully what aa extremely 
small amount of energy ordinary speech possesses mechanically, 
let us consider a few well-known facts: 

A puff of air, not strong enough to extinguish a candle-flame, 
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when blown across an e:npty bottle or into a whistle will pro- 
duce a sound which may be heard overa hundred feet away. 
The amount of electricity needed to operate audibly a magneto- 
telephone, is said to be less than one-millionth part of the elec- 
tricity of a standard Daniel cell. 

In considering such and other facts it became evident to me 
that if such delicate energy, subdivided into maybe several 
hundred waves, should indent or engrave itself into a solid body, 
it needed but very slight mechanical resistance to modify con- 
siderably the character of the sound vibrations. For what self- 
induction is to the telephone circuit, the variable resistance which 
impressible material offers to indentation or engraving at various 
depths is to the phonograph record sheet. Neither is proportional 
in direct ratio to the expended energy and must give cause, aside 
from a reduction in size of the sound characters, also to a distor- 
tion of the same. | 

~Your own Prof. Houston, in his learned remarks in the JouRNAL 
OF THE FRANKLIN INSTITUTE of January, 1888, says: 

“The difficulties just pointed out, it would seem, must exist 
in any instrument, however improved in its mechanical structure, 
if it make the record on the Phonogram at right angles to the 
surface thereof. Of course, if a substance was discovered for such 
a surface, that offered a resistance to indentation exactly propor- 
tional to the depth of such indentation, the difficulty would, to a 
great extent, be removed.” 

All the experiments which were made with the phonograph 
and the graphophone, confirmed the correctness of all these 
assertions, for the louder it was necessary to speak when record- 
ing, the less distinct became the articulation of the reproduced 
sound. 

A change for the better was, therefore, to be obtained: 

First, By tracing the vibrations, as in the old phonautograph, 
parallel to the record sheet. . 

Second. By reducing the resistance offered by the record 
medium to as near to nothing as possible. 

Both principles, although not emphasized, are contained in the 
Cros document; but for my part, I found that merely smoked 
surfaces were utterly impracticable, because, if sufficiently black 
for a photo-engraving, and with the extremely small sizes of 
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waves obtained with records that are adaptable for the reproduc- 
tion of good articulate speech, the record lines were ragged, and, 
under a magnifying glass, looked like a set of parallel saws whose 
teeth would form a grating sound, which. nearly drowned the 
articulation. 

I observed, however, in my experiments, that the grayish 
deposit of lamp-black which is obtained from the centre of a 
kerosene flame was more oily and gave a somewhat sharper line 
than the deep black deposit caused by smoking with the top of 
the flame, and this led me to the highly beneficial process of 


oiling the- plate prior to smoking the same, either by applying ~ 


printers’ ink or artists’ paint by means of a printers’ roller or by 
brushing oil over it. The smoke would then amalgamate with 
the oil and forms a fatty ik of a rather dry consistency, which, 
when crossed by a stylus, shows, even under a microscope, a 
sharply cut transparent line. 

I still employ this process for small test plates. and prepare 
them as follows: One part of paraffine oil is mixed with twenty 
parts of benzine or gasoline. This mixture is poured on and off 
a glass disk, when the benzine evaporates leaving an extremely 
thin layer of oil. This is held over a smoky flame and moved to 
and fro until the surface looks just dry. The application of artists’ 
paint with a roller prior to smoking is still better. 

I also adopted for the gramophone a disk of glass as a support 
for the smoke deposit, traced the sound record from below so that 
the displaced lamp-black should fall down, varnished it after the 
tracing was done and used this disk as a negative without, there- 
fore, needing a camera or photographic chemicals outside of the 
chrome-gelatine or chrome-albumen used in developing a raised 
picture. I would refer, fora detailed account, to the already men- 
tioned issues of Zhe Electricai World and the JourNAL OF THE 


* FRANKLIN [NSTITUTE. 


The lesson of simplicity which the telephone was continu- 
ously preaching caused me at an early day to look fora simpler 
plan to attain my purpose, and in the specification originally filed 
by me I said: 

“This record (meaning the phonautogram) may then be 
engraved cither mechanically, chemically, or photo-chemically.” 
And although for a long time without much hope for success, the 
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purely chemical process of direct etching haunted me continu- 
ously, and was repeatedly suggested by others. 

But it was easier suggested than carried out, because under the 
principles of the gramophone the etching ground was to offer 
practically no resistance to the stylus, and to make one which 
had no resistance mechanically, but did resist the etching fluid 


after the tracing was done, was the problem to be solved. 


You will readily see, that if we can cover, for instance, a 
polished metal plate with a delicate etching ground, trace in this a 
phonautogram and then immerse the plate in an etching fluid, 
the lines will be eaten in and the result will be a groove of even 
depth such as is required for reproduction; such a process, of 
course, would be much more direct and quicker than the photo- 
engraving method. | 

In nature provision seems to be made for all the wants of 
mankind, and confident in this belief, 1 kept on trying to find a 
trail. which led to promising results, and I have the honor 
to-night, for the first time, to bring before you this latest 
achievement in the art of producing permanent sound records 
from which a reproduction can be obtained, if necessary, within 
fifteen or twenty minutes, and which can be accurately multiplied 
in any number, by the electrotype process. It may be termed, 
in short, the art of etching the human voice. 

_ The etching ground which I use is also a fatty ink, and one of 
the best I have found thus far is made by digesting pure yellow 
beeswax in cold gasoline or benzine. 

Benzine, in a cold state, will not dissolve all the elements of 
the wax, but only a small part, namely, that which combines with 
the yellow coloring principle, and the resultant and decanted 
extract is a clear solution of a golden hue, which gradually 
becomes bleached by exposure to light. The proportions which 
I use are one ounce of finely scraped wax to one pint of gasoline. 
The bottle containing the mixture must be repeatedly shaken, 


and, after the white residue has settled, the clear fluid is decanted © 


or drawn off by a siphon. 

I then take a polished metal! plate, generally zinc, and flow the 
fluid on and off, as if I would coat with collodion. The benzine 
will quickly evaporate, and there remains a very thin layer of 
wax, tridescent under reflected light, not solid as a coating pro- 
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duced by immersion in a melted mass, but spongy or porous, and 
extremely sensitive to the’ lightest touch. 

Partly on account of the too great sensitiveness of a single 
film, and also as an additional protection against the action of 
the acids employed in the subsequent etching, I may apply a 
second coating of the solution, and this double coat I find to 
answer all requirements. 

The protection which this porous or spongy wax affords from 
the acid, is mostiy due to the fact that watery solutions assume 
the spherical state on the film, while at the lines where the wax 
is disturbed the acid enters freely, and attacks the metal below. 

A difficulty, which only a short time ago appeared insurmount- 
able, was the accumulation at the point of the stylus, while tracing 
the sound record, of filamentary particles of dust which exist in 
the wax solution, and which being ever present in ordinary rooms, 
settle down and adhere to the film. These dust particles are so 
fine that they cannot, as a rule, be detected by the most searching 
inspection of the prepared plate; but they become very conspicu- 
ous, and a very serious source of annoyance when a long record 
is being made. 

It must be borne in mind that the contact which the tracing 
stylus makes with the record surface, is obtained by the elastic 
pressure from a piece of hair-spring backed by a narrow blade of 
writing paper, and which pressure amounts to about five grains. 
Therefore, as this stylus passes through the fatty ink or other 
ground, and traces the fine undulatory line, the dust particles, as 
well as small portions of the displaced ink or wax adhere to and 
accumulate at the point of the stylus and are dragged along, and 
the record thereby becomes blurred and indistinct. 

I have discovered an effective means for overcoming this diffi- 
culty, and it consists in applying to the record surface a fluid that 
slightly adheres tothe etching ground,and keeps it wet while the 
record is being made. I have found commercial alcohol to be 
very effective for this purpose, and it is used by pouring it over 
the plate just before the sound record is made. The alcohol, of 
course, immediately commences to evaporate, but not rapidly 
enough to disappear entirely before the record is finished, and 
there is no difficulty in adding more alcoho! while the plate 

revolves. Under this condition, the point of the stylus remains 
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perfectly clean, and it seems as if the dust particles had not been 
present at all. ° 3. 

The theory by which I explain this result is, that the alcohol, so 
to speak, lubricates both the surface and the stylus, and prevents 
the adhesion of the filaments to the latter. At any rate, the 
application is highly beneficial, and the resulting line is so sharp 


and fine that it has to be widened in the subsequent etching pro-. 


cess, in order to permit the acid to bite at sufficient depth. It 
can also be proved that the resistance of the wax film is decreased 
by the presence of the alcohol, but when this has evaporated the 
wax film appears to be in precisely the same condition as before, 
even showing again the iridescent colors which disappeared on 
the application of the alcohol. 

The film of wax being so thin, it is almost transparent, and if 
th erecord was made on this it could barely be detected. As, 
however, it is sometimes desirable to examine the record prior 
to etching the same, I can smoke the etching ground slightly by 
holding it high above burning camphor, so as to prevent a 
heating and melting of the spongy wax, and the alcohol poured 
afterwards over this smoked surface does not seem to wash off 
any of the soot particles. “ie 

We now come to the important process of etching the record, 
Etching is done on steel, copper, or brass with nitric acid, per- 
chloride of iron, or with a mixture of muriatic acid and chlorate 
of potash known as Dutch mordant. In mcdern photo-engraving 
nearly all the etching is done on zinc by means of diluted nitric 


- acid, and these materials are preferred on account of their being 


cheaper than any other, and zinc is a metal easily obtained with 
smooth and even facings. In etching, however, on zinc, it 
is necessary continually to brush away the hydrogen bubbles 
which form and adhere to the lines, and as the etching ground is 
usually of firm and solid material (like asphaltum, hard wax, 
pitch, or rosin mixtures) no harm results from the brushing neces- 
sary in order to obtain’ sharp edges along the lines. 

Desiring to avail myself of the advantages offered in zinc 
plates, I soon found that no etching fluid was known that 
would be to zinc what perchloride of iron was to copper— 
namely, etch cleanly and without the appearance of hydrogen 
bubbles. To apply the brushing to the delicate spongy wax film 


a 


! 








Raymond R. Wile 
Research Library 


— 


ee ee 


J) 


“+s had not been 
—. 

\+ the alcohol, so 
ae and prevents 
Ne any rate, the 
; line is so sharp 

ont etching pro- 

Jcient depth. It 

stm is decreased 
‘ evaporated the 

+ dition as before, 
| B disappeared on 
5 “-onsparent, and if 
‘pe detected. As, 

the record prior 
round slightly by 
as to prevent 2 
e alcohol poured 
seem to wash off 


5 en, Maas 


ytching the record. 
2 nitric acid, per- 
; acid and chlorate 
7n photo-engraving 
ths of diluted nitric 
Sunt of their being 
‘4sily obtained with 
awever, on zinc, it 
“hydrogen bubbles 
* etching ground is 
‘haltum, hard wax, 
“the brushing neces- 
i lines, 
bes offered in zinc 
*“ was known that 
ft was to copper— 
srance of hydrogen 
‘ate spongy wax film 





17 


I employed was out of the question, as the first touch would wipe 
away the whole ground, and to permit the formation of hydrogen 
bubbles without brushing them away meant uneven and ragged 
lines and a distorted record. 

While studying this matter over it occurred to me to, so to 
speak, depolarizé the zinc plate by adding to the acid, bichromate 
of soda which | thought might prove efficient, as it does in the 
galvanic battery, to prevent the appearance of the bubbles while 
etching the zinc. It taok, however, a comparatively large quan- 
tity of the bichromate to answer my purpose, so much that I 
concluded that the mixture had all the conditions of a chromic 
acid, or at least of a mixture of chromic acid and nitrate of 
soda. When I thereupon substituted a solution of chromic acid 
pure and simple, I found this to be a most excellent etching 
fluid, and that is what I am now using—namely, a solution of 
one part by weight of dry chromic acid dissolved in three parts 
by weight of water. I use the commercial acid, such as can be 
obtained from Churchman & Co., of this city, at twenty-five cents 
a pound. Such a solution etches on zinc a sharp and clearly cut 
line, and no hydrogen appears during the etching. 

The back of the zinc plate had previously been painted with 
protecting varnish or molten beeswax, and within from fifteen to 
twenty minutes from the time of immersion in the chromic acid 
solution, and without disturbing it a cleanly cut groove of sufh- 
cient depth is obtained for reproduction. This groove may then 
be deepened in the ordinary way of rebiting by covering the 
facing of the plate with rosin dust, heat the same, and then im- 
merse in diluted nitric acid. Under these conditions the brush 


‘may be applied until the necessary depth is obtained, generally 


in about one to three minutes according to the strength of 
the etching fluid. I have used stronger solutions of chromic 
acid with no ill effects and a more rapid etching, and there 
seems to be a wide margin on this point, provided the plate 
is watched during the etching process. The lines very gradually 
widen in the course of the etching, but the upper edges of the 
grooves remain perfectly parallel and sharply defined. _ 

Before proceeding with a practical demonstration of the whole 
process, I will now describe the most important apparatus of the 


gramophone, the recorder. The translation of the movements of 
> tel 
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the diaphragm into the same movements at right angles, and with 
the extreme smaliness of the motion and the liability of distorting 
them, adding to them, or detracting from their value in trans- 
lating them, requires greater care to guard against error than an 
uninitiated observer would suppose, and when we examine the com- 

lex and extremely delicate mechanism which nature has provided 
in the human ear for giving a correct translation of air vibrations 
into nervous vibrations, it behooves us to be careful in the applica- 
tion of every day mechanics. Free as the telephone is, compara- 
tively, from mechanical incumbrances, it is deficient in articulation 
of the consonants, and with the simplicity of mounting as required in 
the phonograph and graphophone, these difficulties of recording 
proper do not exist, and are shifted to the other portions of their 
construction and manipulation. In having attempted, therefore, 
to do justice to all sources of error I am not yet prepared to say 


»,, that my present recording apparatus is constructed and adjusted 


to the greatest attainable correctness. Those who are familiar 
with the tediousness of original research will admit that a new 
subject of this kind cannot be solved in its entirety within the 
space of a few months, and what I bring before you to-night 
being the hasty results of a new machine finished but ten days 


Fic. 2. 





ago, should be measured rather by the possibilities it opens, than 
by the results so far attained, whatever merit you may accord to 
them. 
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My impression, however, is that there is very little of lost or 
added motion in my present apparatus, and whatever imperfec- 
tions may exist must be looked for in the mode of reproducing 
the sound, rather than in the recorder (Fig. 2). 

& is the diaphragm box; 4 is the centre portion of the dia- 
phragm; B is a brass post screwed to the diaphragm and slotted 
above; £ is a piece of rubber tubing held in the slot and holding 
one end of the stylus C. This stylus is made of stiff metal and 
is pivotted by the steel pivots fF. Dis a blade of writing paper 
reinforced by a piece of hairspring which extends, and forms the 
tracing point. G is apiece of rubber tubing around the stylus 
which dampens its musical vibrations; A is a piece of felt damper 
between the diaphragm and the diaphragm box, which acts as a 
general damping device. 

The whole is mounted on a sliding carriage, which is drawn 
by clock-work across the disk, while the latter revolves at the rate 
of about thirty revolutions per minute. 


DEMONSTRATION. 


While the plate is being etched I will now let you listen to 
some phonautograms which I prepared in Washington within the 
last two weeks. The reproducing apparatus, or sounder, is con- 
structed on precisely the same principles as the recorder, but of 
smaller dimensions and with more rigid mountings, so rigid, in 
fact, that if it was used as a recorder it would barely show undula- 
tions on a smoked surface when shouting into it. 

The styius is tipped with iridium like the points of a gold 
pen, the object of this being to prevent abrasion by the continuous 
friction with the hard record. 

In reproducing the sound, I find that it is louder with hard 
contact substances, like metal, than with soft ones like rubber or 
plaster-of-Paris. Hard metals like copper, nickel, or brass, sound 
louder than zinc or type-metal, but the scraping sound, which ts 
due to friction, is also increased unless the record surface ts 
smooth and very highly polished. 

But when an iridium-pointed stylus is rubbed over clean glass 
a scraping sound is barely perceptible. [ am now in communica- 


tion with a firm that is making ornamental glass tiles by im- 
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pressing upon red-hot glass plates fancy designs in relief or in- 
taglio by strong pressure. You will readily see that if on the 
same plan we can impress a matrix showing the sound record in 
raised lines upon a glass plate, we would get a groove, in glass. 
giving a loud reproduction with a minimum of disturbing sound 
due to friction. 

In the description of November 12, 1887, I advanced the idea 
of mounting the sounder on a carriage and rails, and have the 
record groove itself be the screw which was to guide the point of 
the stylus across the disk from periphery to centre. This has 
been improved upon by Mr. Werner Suess, the gentleman with 
me here to-night, and who is the mechanician of our little shop 
in Washington. He suggested to mount the sounder on a pivot 
at some distance from the disk and then let the reproducing 
groove guide the sounder across the disk over an arc of flat am- 
plitude. This happy idea is embodied in the present apparatus, 
and is a very ingenious adaptation indeed. 


* 


REPRODUCTION. 


It is, I trust, pardonable if I close by foreshadowing to a cer- 
tain extent the practical applications of the gramophone. 

A standard reproducing apparatus, simple in construction, and 
easily manipulated, will, at a moderate selling price, be placed on 
the market. . 

Those having one, may then buy an assortment of phonauto- 
grams, to be increased occasionally, comprising recitations, songs, 
and instrumental solos or orchestral pieces of every variety. 

In each city there will be at least one office having a gramo- 
phone recorder with all the necessary outfits. There will be an 
acoustic cabinet, or acousticon, containing a very large funnel, 
or other sound concentrator, the narrow end of which ends ina 
tube leading to the recording diaphragm. At the wide opening 
of the funnel will be placed a piano, and back of it a semicircular 
wall for reflecting the sound into the funnel. Persons desirous 
of having their voice “taken” will step before the funnel, and, 
upon a given signal, sing or speak, or they may perform upon 
an instrument. While they are waiting the plate will be devel- 
oped, and, when it is satisfactory, it 1s turned over to the electro- 
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typer, or to the glass moulder in charge, who will make as many 
copies as desired. 

_ The electrotype shells are mounted on thick pasteboard, and 
this is backed by a stiff piece of sheet metal. There is another 
process which may be employed. Supposing that his Holiness, 
the Pope, should desire to send broadcast a pontifical blessing 
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esnt ae : __ to his millions of believers, he may speak into the recorder, and ‘ 

) a te ie" the plate then, after the words are etched, is turned over toa . $: 
Poa ee plate-printer, who may, within a few hours, print thousands of a 
SSA cso phonautograms on translucent tracing paper. These printed i 
ae Pee ; phonautograms are then sent to the principal cities in the world, 4 
a ers i Rr and upon arrival they are photo-engraved by simply using them Vy 
ES Fy. as photograph positives. The resultant engraved plate is then £ 
Pe j _°.. copied, ad infinitum, by electrotyping, or glass moulding, and #1 
; eee Es 5 "sold to those having standard reproducers. i | 
Be <I S t Bp Prominent singers, speakers, or performers, may derive an Bi 
* ces Sa “...income from royalties on the sale of their phonautograms, and ? 
oe aoe valuable plates may be printed and registered to protect against t. 
unauthorized publication. i 

Collections of phonautograms may become very valuable, and iG 


ZI 


whole evenings will be spent at home going through a long list 
of interesting performances. Who will deny the beneficial influ- 
ence which civilization will experience when the voices of dear 
relatives and friends long ago departed, the utterances of the 
great men and women who lived centuries before, the radiant 
songs of Patti, Campanini, Nieman, and others, the dramatic + 
‘yoices of Booth, Irving, and Bernhardt, and the humor of Whit- 
comb Riley can be heard and re-heard in every well-furnished 
parlor? 

Future generations will be able to condense within the space 
of twenty minutes a tone picture of a single lifetime. Five 
minutes of the child's prattle, five of the boy's exultations, five 
of the man’s reflections, and five of the feeble utterances from 
the death-bed. Will it not be like holding communion even 
with immortality ? 
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Postscript: One of the peculiarities inherent with the gramo- 
phone is the possibility to enlarge the original sound by enlarging 
the printed vibratory characters of speech and then photo-engrave 
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ill make as many RS: the same. In this manner it should be possible to get the repro- 
1g duction at a much greater volume than the original sound. It 
: pasteboard, and soe would be interesting if some day speakers in a large hall would 
There is another es. prefer to do their talking by machine, or to send speeches to 
chat his Holiness, eer a convention which they were unable to attend in person. 
~ntifical blessing 2 E. B. 
he recorder, and be a 
turned over to a e [At the close of the paper and after the exhibition of the ap- 
tat thousands of | paratus, Prof. E. J. Houston moved a vote of thanks to Mr. Ber- 
| These printed € LINER for his interesting and valuable communication. The 
‘tes in the world, ’ motion was carried unanimously, and the meeting was adjourned. | 
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Recording and Reproducing Sounds. 





LETTERS PATENT to Thomas Alva Edison, of Menlo Park, in the state of New 
Jersey, United States of America, for the Invention of “ Improvi.aeNntTs IN 
Muans FoR RecorDinc Sounps, anD IN Repropvucina sucH ScunpDs FROM 
sucit REcorp.” | 


Sealed the Gth August 1878, and dated the 24th April 1878. | 


| 


| : ' 


| 
PROVISIONAL SPECITPICATION left by the said Thomas Alva Edison at the 
Ovjice of the Commissioners of l’atents on the 24th April 1878. | 


Tuomas ALVA Eptson, of Menlo Park, in tlie State of Now Jorsey, United 
States of America.: “IMPROVEMENTS IN Muans ror RecorRDING SOUNDS, AND IN 








s Rephopvcine sucit Sounds rrom sucit Luconp.” 


My present improvements are for more fully developing and perfecting the devico 
heretofore invented by me, and known as the “ phonograph.” 

By extensive experiment and researeli I have been enabled to obtain very perfect 
articulation and to produce a record in a convenient form for preservation, 

The sound vibrations are made to move a point that by preference 1s a diamond 
or other very hard substance and of a peculiar shape. The sound vilrations in 


‘the atmosphere act upon a diaphragm or other body capable of motion, and the 


saine moves the indenting point, and acts as a phonograph. The indenz.i material 
is properly designated a phonogram, and it is preferably inetallic. Sou: vues tin- 


15 foil is used upon a grooved surface; sumctimes a thin sheet or leaf c2 metal is 


placed upon a piece of paper having a surface of pavafin or simular maverial. 
Sometimes the metallic surfaco is copper, and where a matrix has been nde of 

stecl or iron by clectrotype deposit, or otherwise, upon the phonogram it aay 2 

hardened and used for impressing a shect or roller of metal, and thosoby the origi: .. 


20 phonogram can be reproduced indefinitely in metal that may be asdened and used 


for any reasonable length of timo to utter tho scntcuce, or words, or souuds 


phouctically. 
(Price 10a.) 
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2 . A.D. 1878. —N° i644 ewvisionas greciatior 
Avison's Improvements ta Recording wid Reproducing y Sownds. 
The instrament or por tion of tho instrument that reproduces the sound fet tho WG-Z0G, 
plhonogram I term a “ phonet." ernaing 
x n order to facilitate production, use, anil preservation of tho phonograms I and ‘tho 
employ a rink or margin of thick paper or paricboard a, caused to adhere to tho phonogr 
foil or sheet by resinous substance ; this is uscd as a gauge in placing the sheet in 5 5 Saeraces| 
the instrument or replacing the samo in the phonet. I find that a dise revolved by a. Yor a 
gearing, aod a wei ight or spring,. and the movement regulated by a fan or govornor, instance 
82 convenient deVico f for presenting tho surfaco to bo 3 ndented: to the phonograph, , one a 
and tho phono; graph i is on an arm that swings tow ads auc. from the centre of the Seen =| 
dise, s aiid is guided } by grooves or other convenient inechanisi 10 Ly: Shep 
The phonet devico talxes the place of the phonograph 4 Jevito when the sounds are Eur & 
to be reproduced. . scalpel 
When the shett of matevial is wrapped sroand a cylinder its edges are passed ae a 
down into a siit aud held firmly. Kither the cylinder may be moved “end wise by a. | Soe | 
screw, or tlic phonograph or phonet devicos be moved along the cylinder, and wacro 1s lo This | 
tho same sound is to be reproduced periodically, as calling out the hours of the day vitality! 
ina clocx, or reproducing tho sounds of animals in toys, tho phonct is to be brought the Pe 
to tho place of beginning automatically. spilenbe : 
iho phonogi phic dovices ¢ employed by ie ave preferably a diaphragm of inetal, a corned 
ogair. stich the sound vibrations act. Sectious of rubber tube applied to the 20 20 Ince 
SUIIA°9 acy Gs dampers to prevent Talso vibrations ; pieces of f ‘ult or similar yielding eed 
matcrcl may bo used for*the same pas ,0s0, and a small delicate hoop of spring kaa 
metci between the diaphrag.n cud the indenting poine renders the phonogram more atl tal 
perfect than it would be if sue Glapheagia accd upon tae point direct. A similar _ eee 
cHuct is produced by a disc upon the arm that carries the point, said disc being so 25 25 the nT 
close to the diaphragm that dic atiaosphere will produce the vibrations, ; It i 
it is often advantagcous to use a case between the mouth of the speaker and the she Ny " 
diaphragm to gather or hold the sound, and in somo instances the head of the bi 
spealer “should bo inserted into this ease, up Urough’a h roo in thé bottom. Tae i 
snout} miece is sometimes slotted or perforated, and has irregulas edges to re-inforce ov 30 phono; 
the Lis sug sounds, aod sometimes a membr.ue of rubber or gutta “percha. i is fitted ase 
.o the t.cth, and forms 2 5 ee betweea the lps and «..c diaphragm. 
The dise upon the arm that carries tho point as atoresaid may be acied upon by 
a ms -met, and the curreat through a helix from a diaphragm, or the motion of tho 
arm ind points may serve to set up a secondary current ; through such helix in con- 35 
soquence of the iccun given by the phonog «ram to the pulut, The aria carrying 
tue point in this liter case should be magnetised. 
The phonograia may be produced by the direct action of air concentrated to the 
spot by a funnel terminating with a small hole, the ww of the funnel being almost 
in contact with the mov ving suziace to be indented. £9 ve 
When the foil is perccvnt instead of indented it carn be rolled up in the .orm ofa : 
hora or cylinder, and rev bia, and the articulation result from air blowa from tho , 
end of a small tube passing through tho perforations as they are presented iii | 
euecession, 
Leverage is sometimes employed between the diaphragm and the phonogram, 45 
thes to lessea or increase the motion of the phonographie action in recording, or of 
zue phonetic action in ‘speaking, and for recording quartette, trio, aud other | 
characters of singing, two, three, fou r, or more phonog svepbic devices aro employed | 
upon one cylinder or plate, and the sounds will be re; produced by cortespon iding 
phonets; or where singing is conveyed through tubes to one diaphraeia the phono- 50 
graphic record will be tho combined tones, and the reproduction by the phonet will 
be complete and correct. 
I find that cn arin at right angles to a diay phir Agm, Ww ith a noint resting upon tne 
yhonogram, wiil reproduce the tones by the weight aad leverage of the arm moving 
onc Giaphragm. 39 
The nhonograyn may be i in the form of a dise, a sheet, an cndless belé, a cylinder, 
ra oller, ora be it, or strip, and the marks uve 40 be either in straight lints, spiral, 
- Raymond R. Wile 
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é' Edison's Improvements in Recording and Reproducing Sounds, St 

nigezag, oY in any other convenient form, so long as tho apparatus is adapted to i 
bringin the samo into contact with tho phonet or speaking parb of the apparatus, ( 
and ihe reproduction of the phonogram from a matrix or copy inrelicfol an original t 
phonograin may be made upon a velt, roller, cylinder, plato, or otler convenient | 

' 0 surface. | 


bor amusement aud instruction this phonograph is capable of extended use, For 
TNALATICO, a revolving cylindor containing phono rrams of the letters of the alphabet 
aud paonet keys, with corresponding letters s on them, can bo used in teaching tho 
alohabet; and phonogram sentences, specehes; and other matters can be spoken by 
lu thie phonet and repeated by the learner without the eyesight being called into use. 
lor amusement or instruction tho phonogram can be of a dog's bark, a rooster’s 
crow, 2 bird's song, a horse’s noigh, a lion's roar, and tho like, and tho ‘phonosram 
can be used ina toy animal with a single puonct for the reproduction of the original 
sound. 

15s This pl. onograph or speaking machine applied to a mask produccs 2 semblance of 
vitality ir the. phonogram is made to operate upon 20VveE: blo } lips by tevers, and in 
tle production of such a phonogram a portion of the surfhee Is to ve j:.dented by 
delicate levers and points, receiving motion from the lips during articulation ; thereny 

a correet reproduction of the motion of the lips 15 obtained. 
20 = In connection with the phonet it is important to avoid the sounc that ususily 
: results from the rubbing acon of the phonogram upon the point. 4 arn enabled to 
prevent this by an electric action between the point and the phonogram. In this 
ease the phonogram should be of iron, and the point of stecl and the parts maguetisad 
60 as to slightly repel each other; the point will foliow the undulations and repreduco :, 
the sounds by tho phonet. nas 
It is iinportant that the point uscd in the phonet correspond in shape to that uf | 
sho phonograph, but slightly smaller, so as to follow the bottoin of tho depressious | 
- without contact upon the sides, i *| 
The diaphragm or other body employed in the phonet to receive motion from the ? 
30 phonogram i is connected with a funnel of paper or other resonant substance that acts 
as a sounding board to rendor tho phonet louder and wore Cistiuct, h 
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ly ‘ if, A.D, 1878.—N° 1644. Specliication 
\ ee ee at Ee eg om ton ae GR a On a ly 
aa Lvlison’s Inipror cmcnis in Recording aad Reproducing Sownds. 
i ee a ee ae nn Umm cnn nnn —_—- 
~ : 
a SPECIFICATION in pure: anee of the conditions of the Letters vatent filed by 
a tlie said Thomas Alva Edison in the Creat Seal Patent Office on the 23n4 
* Ociober 1878 
m4 Tuomas AA Evison, of Menlo Park, in ie State of New Jersey, United 
- ie states of Aimerica, [supioVEMENTS IN MuANS £OR RECORDING SOUNDS, AND IN 5 
Revropucina suc Sounps rrom sveu Rcoi.,” 
- ‘This Invention consists in means for recording in permanent characters th 
i sounds ma wide by hho human voice in speakivg and singing, those wis ule Ly inusical 
3 insiramients, binds, aniaals, or any: sound whatever, nua im ineans tor rs owedueing 
4 those somais at any desired tinie 10 
ow _ The sound vibrations ack upon a diaphragia or othor body capaul. os HONOR | 
~ 2 ‘this diaphragin js at the back of a chamber provided with an opening cr aout, 
| piece, an. tO wis diaphragm an indenting point is secured. .This instrument i ter:. 
ns | & “phonograph,” Tho phonograph Is adjusted to position with its indenting point 
e 5 contiguous tn a mo’ ing surface covered with a thin sheet of metal foil or other 15 


suiable material, or else tho surface with tho motal foil is stationary, and the pho- 
uosraph movable. 

Phe surface upon which the metal foil is sccured is by preference grooved 
spirally, and this indenting point indents the foil in the line of this groove as tho 
diaphragm is moved back and forth by the sound vibrations; these indentations 9) 
wre a record of the sound waves, au forin the characters for reproducing the sounds, 
This indented sheet I tera a “ phonogram 

The instrument or portion of the instrument that reproduces the sour. .rom the 
phonogram I term a “phonet”” It is similar in construction to the phonograph, 
being provided with a diaphragm and point, but the moutu-piecs is by preference 
funnel-shaped to render the sourid loud and distinct. ‘he sounds are reproduced by 
the phonet being ‘adjusted to pee so that the point of its diaphragia is at the 

beginning of the spiral line of indentations, and as the surface conaming thi y 
indented foil is moved the diaphragm of the pl.cnet is vibrated by tic port passin: 
from onc indentation to the next, hence the diaphragm receives the suse taoveme:. 30 
from the indentations as when making those indentations, Copisoquertely cue sound. 
made by the phonet will be the same as those that operated upon the ices ©. 
of the phonograph. | 

Tn the Drawing Fig. 1 is a section of tho phonograph and sectional elevation of 
the anechanisin for presenting the suriace to be indented; and Vig. 2 is a plan of 35 
the same, 

The phonograph is made of the body portion a, aphragm b, and indenting , 
pointe. Tho body portion a has a central opening forming the mouth-piece into 
which the person speaks, or through which opening “the sound vibrations pass to act 
upon the diaparagm, and the diaphracan is secured at its edyves to the body a, 40 
leaving a space between the body and diaphragia in order that the dia; shragm 
may vibrate freely, The indenting point should bo.« diamond or othor very hard 
substance. 

The diaphragm is made of a thin sheet of iron or other materia’ and it is pre- 
ferable to pl ce the indenting point upon a delicate spring arm ¢*, and to employ a 
short picce of rubber tubing & between the spring and diaphragm : : this rubber acts 

: as a damper to prevent false vibrations of the diaphi ‘agm, 

The phonograph is upon a lever arin 7 pivoted at 5 to the vertical stua . so that 
the ‘phonoe “raph. may be raised or lowered vertically, or- moved horizuica! ly*for a 
purpose hereafter explained. 50 

It is now to be understood that if a person speaks with his moat h near ii: 
mouth-picee of the phonograph the sound vibrations will act upon the hohe 
and vibrate it, and communicato to t.. : indenting point a similar movement, and 
vhat if a piece of metal foil or other material susceptible of being indented is plac. 3 te 
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mn 
ben cath or behind the indenting point ar nd caused to move rerularly, or tho indenting. 
pout moved over the material; that said material will bo indented and for a | 
periecl record of tho sonnd vibyations. | 
i will now deseribo the means for sustaining tle sheet to Lo indented, and tho! 
mechanism for moving the same :—d is a disk ov plate sccured to and turning with | 
; the shaft ¢, and hinged to this disk isa ning frame fy this disk d has two “spiral | 
“rooves 3, +t, in its surface. There are pins 2, 2, upon the surfieo of the Cisk, arid | 
holes nt cotresponcing places in the ring fraine; tho sheet to be indented is of a 
size and shape to correspond with that of the di sk d and frame f, and said sheet | 

10 has ! los j Lil at corresponding to the position of the pi ins = Bey unl ‘th: eso lio! es forna | 
register maar ies in placing or replacing the sheet upon the disk d, and after the sheet | 
Is 80 dlacced the ring frame fis brought down upon the sheet and liolds it firmly in| 
place. There tury “be a central opening in Hi indented sheet of a size slightly 

: Jarger than the space occupied by the spiral 3, aud he outer cdyes of ie sheet are 
15 stitlened } ey axing of thick paper or prea eis 1 cause a to adhere by whic or other 
adhesive y miaterial. The surface of the disk @ is wimde with two spiral srooves 3 
and 4 as aiuresaid; the eroove O boy a guile fora pin that is upon an arin y on tho 
phonograph and the groove 4 is for the | indenting point ce. <As tho disk and sheet 
are revolved the croove ed ciuses tho indenting point to eeccupy a position imuie- 

20 disteiy over the lino of the spiral 4, and thu indenGdious will be made upon the 
shvet of fo}] in a line corresponding to thai of vie spiral 4, shown in Wig. 2, The 
indentations made in the foil are a complete record of die round vibrations that 
actual upon ile baptivas au U, and trom ils indeuted shect, which ( teria a “ phono- 
cram, the sounds are reproduced, The vhomograpl is ecarri¢d outwardly by the 
= > iral 3 o, atk In so dain the pers SWint apo the vertical stud 6, ay depressing 
the outer end of the loves ¢ e tl: iu phonoge. aph is raised su that it Gan oc swun: s asida 
from tho disk d to atlow of the rniv frie » being thrown buek and tbe im dented 

sleet or “phonogram ” removed irom the wes, 
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Tho shate ¢ is revolved by @ weisht, or spring, and gearingat A, 20) 2 syving — 
30 is wound up by moving the lever & back and furth, which acts upon 4 Tatelot and ' 9 il 


pawl of ordinary construction; ¢ is a lever provided atits outer end with: aa inclined 
groove, iu which is a pin on the lever 92, and the other end of this lever a is con- 
nected with the coupler a! by moving Ue lever J one way or the other, the shaft ¢ 

| will be connected to or disconnected from. the gearing hs, and henes the disk d 

stopped or started at pleasure without interfering with the motor, 
As it is IpeoaRNTY tat the shaft e should’ be revolved with unifor eee I provide 
a governor at Ww to prevent | bhe apparatus revolving too rapidly; and this jay be 
made as in Figs. 1, S; & 4, in which there are metal blocks o at the ends of sprang 
arms from a cross head on a shaft that is driven hy tlic gearing 4 sud bloeks ? ! 
swinging radially and acting against the intevior of a stationary cylinder yw if the > ihe 
speed becomes too great, thereby checking the speed by the friction of she Llocks | 
against the cylinder, These sywing arms may bo sccured at one end to # prismatic 
block as shown in Vig. 5, lt is p weferable to cover the surface of the blocks o uoxt t 
the cylinder p w ith felt. or similar material that will slide upon the interior 
5 surface of the cylinder », but produce wore or less friction, according to the ceniri- a | 
fusal a action, : : 
the guide spiral $ may be dispensed with, and cither of the devices shown in 
Fics, G. 7, 8, or 9, made use of, / 
aad In Figs. 6 and 7 the sliatt ¢ projects above the surfaco of the ( 
$9 is a tooth upon the shait contiguous toa rack bar extending fom the phonegoavh, 
-cnee each revolution of the shaft, the rack bay, a. I phonogiaph \ will be mov. | the | 
space of one tooth, conseauentiy the lines of indentations will be parallel wu. con- 
centric to the shafte, excepting at the places wheu the iota acts to move the 
rack bar and phonograph outward or inward. In this caso the spiral grooves are 
53 cut to correspond to tho feed. 

In Fig. § a worm upon the shait ¢ acts unon « worm pinion to revolve the shat ¢%, - : 
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and tho worm at the other end of this sh: = * acts upon teeth around ihe base or 
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the lever don the stud 6. By this devico the phonograph will bo moved outward 
gradually, and the line of indentations will be in a spiral corresponding to the 
continuous spiral groove in tho plato 
In Vis, 9 the shaft ¢ is mado with a fusce at p', and ono end of a swinging arm 
conneeled to the phonograph takes agaiust tho same. The spirals of tho fuseo 5 
gradually move ontward the phonograph, as the disk and shaft are revolved, and 
the line of indentations will be spirally the same as that mado by the spiral 3. | 
In Fig. 10 the shaft ¢ is provided with a screw pinion ineshing with teeth upon | 
acam wheel 7 This gives the same movement to the phonograph as tho spiral 
groove 3. | ld 
In Fig. 11 the guide-¢roove 3 for the arm and pin g is upon a disk d@ upon tho | 
shaft e, but the groove 3 occupies the sauie relative position upon the disk d! as | 
the groove + upon the disk d, so that the phonograph is moved outwardly by the 
groove of the disk d!, swinging both the arms y and 7 upon the vertical pivot 6, | 
Instead of tho sheet of metal foil being upon the disk dit may be wrapped upon 15 
a eylinder g, asin Viv, 12, In this easo tho cylinder is upon a shai ¢ revolved by 
the gearing at 4), and upon said shaft Uvere is avight and lert hana sercw at kl, 
and there is @ corresponding double spiral groove in the surface of the eylhuder gq | 
The phonograph is sceured to a sliding shaft Zand said shaft is moved cndwise | 
back and 1th by the serew 2) acting upon an arm wi? that is securce to the said 20 
shaft 4 As the phonograph is moved in one dircetion tha line of indentations is 
made spirally in the fuilon the eylnder 9, and when the avin wm reaches tho cad 
of the serew it will be moved in the other divoution by the reverse serew thread, 
and tho phonograph will make a second spiral line of indextations that will cross , 
the frst spiral line, This feature is especially available fora phouct where tho 25 
surface of the cylinder g is forined of an electrotypo or other copy of tle plhonogram, 
so that the words or sounds may bo reproduced automatically and at intervals if 
desired, | 
Itds preferable to make uso of a thin metal plate a4, soo Migs. 13 and 14, pivoted 
at one cnd and ditting within a longitudinal groove in the snrikee of the cylinder g 30 
iv stcuring the edyes of the wetal folland holding it sccercly upon said cylinder, 
ne Sap Of this plate aw is Mush with the surface of the cylinder, and graoved to 
curresjwonud with the groves in the eylinder, so as not to intesTore with the iadenting 
point, A wire aay replace this device, such wire being secured by arms at cach 
endl of the cylinder, and raised and lowered iu and out of the groove. by a can: or 95 
otherwise, J find thatan interruption of one-cighth of an inch space where th_re 
is no recurding is not detected by the car, 
The appanius shown in Figs. 13 aud 14 is similar to that shown in Fig, 12, 
oy oie that Che phonograph is stationary and the cylinder moves horizontally, and 
viet nufte! is only provided with a screw thread in one direction, henco the 40 
oviiader will have to be moved back by hand to brine it to place if desired to. 
rey ruduee the sounds from the phonogram, or to position the phonograph if a new 
sheet of foil is to bo indented after the first one has been removed. This is readily 
svcenplished by raising the arm ob and its tooth from the serew 23, which leaves 


tla: shaft.e anil Cy linder treo to he anoved beaek and forth. %3 


ba Bi, 14 the phonagraph is fitted to move horisonially instead of the eylndera, 
| +h is ‘ af ' ’ + " ak Pha . ele - " “4 Hd -— ¢ A * : a: 
asta Wig. U2, but the shatt ¢! is provided with a serew thread in one direedion oly, 
& 1 
best’ the 


phonosraph has to le positioned by hand atter the arm o? lias been raised 
baartey the ie ae | x 


—. In Migs, lo ant 15 tho phonograph ean swing a 


; | spon. tho shate@ to rales the 350, 
lidentine point stom the cylinder g-and allow for the rvowoval or dnasecign ee 
o } a i “) bade ‘J, nal iow Iv Lhe Veins nha GAS Vise bi es 
* af 1 7 r iN a Ts ‘8 : * . . > = J p “7 ha Pod | ae * 
siivet uf JOU, ANG bere is a stop at $ fox adjusiing the position of the plionogra hal 
When brought duwa to indent the foil. ; 


== : Rha .| <i . : CT . ; _ ® 
Jn Figs. 13 and 14 tho phonograph is upon an arm pivoted at 9, so that it can 


be swung lorizontally away from the cylinder g for purpose aioresaid, aud the 55 
adjustable stop § is also provided. 

reat 

hits 


tur Lhave described tho “phonograph” or instrument upon which tho: 
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i outward sound vibrations act, Gd which inatrame ut els to ident the dicat of foil and 
~7 ce to the pwosdudce the “ phonon” or vecorst oF such sound vibratious. 
ai : Mechanisia has also beon deseribed for presenting tho sheet of foil to be indented 
haps by the phonograph. 
Hier sesie 5 I will now deseribe how the sounus ara reproduced froxa tho phonogr umn, 
; wolves, an ; If it is desired ta re! produce the sounds from the phonogr ‘un in tho same instru- + 
we ‘ ment in whieh the phon OTA Was produced it is ouly necessary tliat the indenting oe 
- peth dees point ¢ be made to treverse the Tae of Didentations in the phonogram, and that a ; 
ig the spiral . funneleshaped mouci-picce, shown’ by dotted lines in iy, 1, Le added to the phono- 
iff .  aee 10 graph to aid in increasing the loud. a8 and distinctness of the sand, ‘The instru- 
> Mpos to. pient in this forin I torn | a “phones: 
ips os . In tho instrument shown in ui. es 2 2: G7. SD 10, 3 21, 12, 14, and 15, the 
my bs a . phones requires to be positioned by hand, as before expiain red, h.. order that the 
inet 0. pount o may bo pli seed at the bevinning of the spiral ling Gf os..cnte Hons, AAS 
Resi. La 15 the poimt c sass from one indentation iy the next, iter 1° che Joi being 
bet oui | moved beneath said point, as in Wigs. Ly Data tyes Lu, 11,93, naa t4, oe by tho 
ee point moving over the foil, as in J": is. Te and 15, the diapliragin b vecciv, s 2 move- 
Ber ment corresponding to the depth of the ‘indentations, aud correspu..cing ao with 
py] ead: : the same niovement ib received frum Che sound vibrations when ran ing whose 
By the fa. 2 9) indentations, hence air waves will be produced by the movement of the Cisuiragma 
Watlons 3s that will aiake sounds by passing through the mouta-picee of the plonet that 
pate ec ‘ , will be exactly tho samo as the sounds that acted upon the diaphravca of the 
- ¢ read, . phonograph, 
psi » Crass The material upon which tie record is made may be of metal foil, such us tin, 
Mere 3. 25 95 iron, copper, ead, zine, cadmium, or a foil mado of composition Gf ract: als, : 
| Paner or other materials may Lo uscd, the same being cuated with }svafine or 
+ other hydrocarbons, waxes, cums, or lacs, and the sheci so provired may itself he 
~ Gndented, or the material, sy paper, may be made. to puss iia A, a bath of hot 
| BeOLLNS . parafine and thence between scrapers. ‘Thin metal foil is wow plac. cu the 
= meas? LO $0 material, and the sheet passed throuyh rollers, which os Y &atnatital Smooth 
fer surface, ‘he indentation ean www be made in the foi, ie via Weotink .celmilar. 
‘ material, and the indenting polat, docs not become elouvod with “the rei. afne in 
a : consequence of the intervenln fou. 
Bis aise Tf the copper foil, or tin fol. with copper surface is uscd, und a matrix ‘von or 
ae $5 steel made by cleclraty) pa deposit or otherwise upon the phonogram, such :oatris: 
pi may be hardened wad’ used for impressing a sheet or roller of m netal as hereafter 
mentionvd; thereby the original phonograia can be reproduced indefnitely in 
fr, 12, metal that may be hardencd and used for any reasonable leugth of time to utter 
poy, ad tle sentence or words or souncs pli onetically. 
3 the 40 40 I will now bricty desorike : ‘gine modifications in the construction and oncration 
dyed to. of the phonograph on. phones, 
#3 n0w in Fig, 16 the in: suing noint ¢ is upon a spring arme",.as in Mies 1 aad 2, but 
ly there are short section: of yubber gubo Gateach side of the diashrar ara b to dampon 
haves , the diaphragm and ra Feise vibrations, 
mss 45 In Pig. 17, the rubber or the diaphragm acts against ih. outer end of tho 
eauer 4, ans < to increase: ee leverage and lessen the depth GI inueciations: in. tho 
com Sanu allow of the revord be ing mado in less vicld ding miaverkil than tin 
| raiser ful 


“_. 18 shows a modification of tle last-mentioned device, the pressure being 






Deo _— §0 anr:.e to the arm o* between the indenting point and the supnors for Che arm so 
as > .nerease the depth of th indentations. | 
Lig..19 shows the arm ¢ made as a lever with a sprinc. 
Pie 20 shows th. fudentiny point ipon the conter oF 2 sc. 3 vac thay is irmly 
i aus! . cach end; tie Lar is connected ay its center to the dinphrasn 0 by a string 
the 98 ) 55 oO Ul orwise. 
| ; P's, 31 represents the diaphragm b as of concave form instuat of flat. | 
4 ike: i oe shows the indenting oink upon a spring secured to voce diaphravo, 
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Vig, 23 shows a disk upon the spring ¢? of the indenting polat: this disk is 
placed quito closo to the diaphragm and is moved by the air as tie diaplivaum is 
vibrated, the disk being su close to” the Qiapliigny that Ue two will vibrate 
together, as air caunot pass between or escape as rapidly as the vibrations take 
place. 

Hig, 24 shows the diaphragm vibrated Ly cleetvo-magactiss: ; in this case tho 
diaphragm is to be of ivon, and the power of the clecivo-inayaet will le varied by a 
rise and fall of clectrie current passing through the helix of the clectro-inmagnet; this 
rise and fail of electric tension is to be produced by the action of sound upon a 
diaphragm and connections in an electric cireis, 

Vig. 25 shows the method of vibrating the indenting spring and point by tho 
direct action of an elevivo-magnet without the usc of a diaphragm, the clectric 
sension In the helix being varied by sound vibrations upon a dingliragia. 

aig. 20 shows the spring avia ¢* connected to one end of a permancas tuagnet so 
ax to highly maguetize the reproducing point; the foil should be of ireu. When 
the poimt passcs an indentation there wi.l be less attraction than whi. jassing no 
indentation ; this will give good articilation fee from the scraping noise of the 
point on tho foil, for in this caso .t docs uot touch the foil, but is worked by 
magnetic attraction. 

hie, 27 represenis two instruments in connection wilh the cylinder ¢; m this caso 
the phonet and the phonograph are separate. Tho phonograph records in the usual 
manner, but the phonet has its diaphragm sct in iaction by the risg and fall of tho 
lever ¢ This reduces the scraping noise of the foil and atts by leverage, and a 
slight tension to movo tho diaphragm as Uie plionograin is moved beneath the 
Taos ¢ 

Big. 28 shows an arrangement whercby four persons may speak simullancously 
ani have records made in scparate parallel lines upon one cylinder, and the phono- 
grain will reproduce the sounds the same as though it contained the record of but 
one Voice. * 

Pig, 29 shows a sing! | 

s 


le phonograph adapted to reccive tho voices of Virco persons 
as in singing; the sound 


made by the three voices are convoyed through iexiblo 
or other tubes to the diaphragm, and will be recorded in a single line of inden- 
tations, but when reproduced by the pho.ct tho sounds uttered will corre. ond to 
tie three voices. 

In iy. 30, the foil is sustained upon a hollow cylinder with a funnel-shaped end, 
The record is meade upon the foil in the usual wsomer by the phonograph, excenung 
thint holes are wiade entirely throuc! the foil. A nozzlo with a small opcuing is 
paved so that it will always be opposite the line of perforations as the eylindor is 
revolved, ‘his nozzle is connecied to a souree of couipressed air or other fluid, and 
every ting . pciGration comes opposite tho nozzle, a pull of air passes into the 
cylinder and a svund is produced upon the principle of tile siren, ‘The neuzle may 


= 


be placed on @ spring to keep the end of the nozzle In contact with the dic oF per 
forai ions, 

Diy. 31 shows the phonograph as made with a Isrgo chamber bouwe sw: tho 
Giaragm and the mouth-picce; this is especially useful in collecting sunt when 


. ae Mrs Cos . j at ; + Oe =F anrl 7 Leh le Pa, 4 aay : : 
Re Peekoun liver ee aaa’ OF the sound to be recorded is made several foet from the 


jnstriusent. 


hs ov. 7. | * 4" * * . : oa, ae 4: I as | Tot ty epee 
big, 32 shows a devico whereby the Inder ting point may be dispensed with in 
. z | at ad J 1H + - 3 a 1 ep eh = : law Pty) 2 * ory Pee 
the phonograph. Tho fannel fomaing we phonograph is made with @ diapanigia 


1 


—at the larger end or mouth-piceo, and a very small holo at tho pointed end adjacent 


to the fut on the cylinder q; this foil shold be very thin so that the indentations 
will be made by the direct action of the alr waves as concentrated Ly the fanuel 
without the IMterposition of the Indeaiag point. 

Vig. 33 shows « phonet in which the phonogram or sound record has bes. sasde 
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Arpon an cudless belt; this is a convenient arrangement for tuys, as tha same may $5 
lie made to imitate tho barls of a dog or otlier noiso made by an animal; and this 
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leit niay be of stecl or other hard material that allows the same to bo used fora 
Ne period of tine, 
Vig. O84 is a perspective view showing 2 doublo phonet, thére being a spiral lino 
of indeniations on cach side of the revolying disk d, ono phonet eaming into action 
5 as die other finishes; ia this case tho spirals should be in opposite directions, so 
that the disk continuing to revolve in tho same direction moves one phonct from 
vic eenwr outwards, and then the other phonet is connected and moved back 


iowirds tho contor; this may be used as a toy. ‘ 
Mig. 35 reprosenis a phonet ia which the phonowram containing a sentence, ; 

10 speech, words, or other sound recur) is upon a belt or strip wound epon a reel; 
iis belt is drawn along gradually and wound upon the second roller by any ih 


suitable mochanism, aud as the plonogeum is ius moved it actuatcs tho 
plionet ¢, b. i 

lig. 36 shows a phonograph or phonet similar to that suown ia Uig. 12, tho 

J5 cylinder g is revolved, but remains in one positson, and the phonovrani. or phonet 

is movable back and forth over tho cylinder. in this instance the arm a is 

extended beyond the serew !, aml passes bencath the inclined spring guice we’, 


When the screw is carrying the arm and phonograph towards the right; 25 the 


arn) m* passes from beneath the cud of the euide a* it js no longer held to the 
20 screw, and the arm aw and phonet are lifted Ly the guide m* as the springs wi’ - 


draws the shaft, phonograph, anc arm, aioug to the place of beyvinning, ab which 
place the arm anv? drops olf the ond of the inclined guide m* into the thread of the 
screw, and as this revolves it carries the arm along beneath the guide a° as 


welors, 

25 Pi. 37 represonts tho phonograph er plhonuet upon a pivoted avin, so that is aay 
swing «cross or at right angles to the line of inovement of the Intended maverial or _ ss: 
dvhonogram, (In this case the line of indentations may bo lenythwise of the belt, or <== 


auloss the same in the are of a.cirela. 


Pig. 38 shows a phonograph similar to that shown in Fig. 41, except that the 
$0 sound chamber is of a diferent shape. 

Nic. 09 shows a mouth-picce with an orifice of soft rubber to fit the mouth or the 
lips of the person speaking, so that all sound waves will be contined wo the chisaber 
wid alaphrarin, 

Wiz, 40 shows tho mouth-piece of i 
irregular edges. 

Vig. 41 shows tle month-piece as) rated with numerous holes. 

big, #2 shows but one opening in (. ..outh-pieco; the edves of this are irregular, 
These irregular capes yeintorce the 1. ug souuds and cause a more perfect plonoe- 
gram t be produced. 

40 Wig, 43 represeiis a mouth-picee of siica with a central opening protected at its 
edges by a wooden riay. . 

in Fig, 44, the diaphrauin b is of wire gauze with a backing of paper connected 
to it by any suitable coment, and there is a ring of stiff paper ab the edges of the 
ganze disk to strenythen it, 

“Big, £5 represents a diaphragm U of pavclunent or simil.r material stretched 
tightly within the framo L° by cords and screws. The corus may be of different 
dengths and tension, and respond to and reinforce certain sounds. : 

liv. 46 shows a snouthepieee for the phouet made in imitation of the human 
mouth, 
500 Vix, 47 represeats the body povtion of the plonogranh or phonet made triangular, 
and the diaphragm is of corrosponding shape. 

Vig, 48 represcuts three cylinders, each provided with a phouograph or phones; 

this is usefal iu recording aud reproducing three-part siaging or wiusic. 

Fig. 49 represents a phonct made as a tube, with daring or trun. ct shaped enrs, 
55 and with two diaphragms 15, 10, placed crosswise of the tabe su us co Iwiin an oir 

chamber. There is a third diaphrigia b, which is vibrated by w.c woVveluunt ot the 
reproducing poinf ¢, and said diaphragm gives motion to the air in the chamber, 


w jhonograph made with cross slots .vith 
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wal vibvates the diaphracws 15, 16, which latter produce air waves, and the sounds 


issuing from the two trunipet: shapud ends will blend and inecreaso tho volume of | 


suund, 

Big. 50 represents a devive whereby deep indentations are mado in tho metal foil, 
Two ‘Viaphragms ara employed, the first (b*) is vibrated by tho sound vibrations, 
and controls a valve UF iia tube connce ‘ted with # sourco of compressed air or other 
uid; this valve )? allows mere ov less aly to pass to the diaphragm 0b, according to 
tho vibration of the diaphragm 0, hence the diaphragm b will vibrate in harmony 
with the diaphragm 0°, but it will be acted upon by greater force, and consequently 
the indentations will be deeper in tho foil than if the diaphragin b was acted upon 
suuply by the sound vibrations of tho voico. 

Figs, 51 and o2 represent a dovico that may bo used with a ! phan ot Lo increaso 
the loudness of the soured: 3 spronnied The sound vibration.i froin wa phonet aro 
conducted by a tube shown Ly dottwd lines in Tig. 51, te the dian. sa b° that 
controls a Valve U? iu a tebe connocled with a reservoir of air or other fiuid under 
pressure, and the air as it escapes Ly the valvo passes into the tr wince eslite; wal end 
of the tube, and produces sounds that aro very loud and clear, and arc % upro- 
duction of the sounds resulting from the use of ono of tho phonets before deser!! _d. 

This same apparatus may Le used to reproduce with louder utterances a persoi’s 
voice, the tho sound from tho voice being used to vibrate the diaphragm U’, and 
thereby regulate the air waves escaping frum tho valve Lb? into the trummet, 

Vig. 53 shows the speaker's lead within w Lox or case; in this instance ncarly all 
the sound vibrations acy upon tho diaphragra. 

lies, 54 and 55 illustrate how the. movements of tho lips in speaking ..2y Lo 

recorded and reproduced, In this iastance, & lever applied tu uae di; aplir nee carries 
tie andenting point oe, lie. 55, cl wudend of this lever is placed in the moth of 
tho npeaker, ‘hd tha Movoweul of iw Jips veunlates ho indentilions in the toil, 

A similar apparatus shuwa in Pig dt wilhin a eaga is conneeted to tho movable 
bac of aomash, se tbat these Tips open ata chose asin articnlition, at the same tine 


i} mil the mound vilradons aro siven vy the | ean fo the prones, 
. : = 
Bie, 50 represents a toy ph ned an wii vue plonograin strip 35 1s secured ab 


one end toa cylinder unon Which if is wound, By pulling unon the strip ié is 
unwound, and a rul bber cont o7 is wound wn. the shaft of the cylinda. Whea 
the hand is removed trom the indented sivi., ho rubber cord: rotates the shat and 
winds up the phonogram upon tho cylindes, and the sounds aro repronu od in the 
phonet by the phonogram scting upon a polb an d diaphragm &.. lc .ovement of 
the shatt is regulated by the fan, Worm, and pinion 38. 

Jn Fie, 57, the cylinder i for moving the phonozram strip 1 ‘uownas provideu 

wich pins thiat e3 ater holes in tho edges of ¢ the strip p; this caus the-strip to be fed 

slo ig very rogul af, 

In Tig. 58, “the cylinder with pius is shown as mado with loads tu ... os guides 
sor 1 the str p. 

Fig. 59 shows a re-indenting device for amplifying or increasing the size of tho 

adentations, There are two rollers, ono of which « travels faster than tho ovhey 
a and thera is a lever 40 pivoted nut 41, and. provided with a point ¢ for each, 
cylinder, Ono point follows the indentations in tho  u: aed a*,and the other rests 
upon a and as this travels the fastest, the shdontes we AGE therein wil bo longer 
and also deeper by the point being at ihe outer ond of the lever. 

In Fig. 60, one roller 42 of the pair is made ©. hardened mew with the sound 


record invelieh. This is obtained by elect pula y other process Cro:;n-an iron foil 
or other metal phonogram, and this roller Is GSC WO indent Sicsts ia OF sheets of foil 
or rollers to produce conics that can be used With iio p HOonet 

a Lig, Gl represents a roller 42 of hardened metal with uho record in relief, an. 


be gets wed $0 as to knurl or indent the 3 hong: aYamil in a roller 45 of soft saeal | thu. a3 
.° ae pressed against tho roller ¢2 hy a sera W OF OUber suitable means, 

aie cylinder having A spins! sivove in its surfaco may be made by placing tie 
sould shown ia Fig, 62 around a cylinder or shaft, and Hlling tho space beiween 
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tho eytinder and moht with phiste roFPasis or other suitable material, The wold is 
Or sactl with ook BTU OY Bt boars Vil projecting uh erelvoun, euyiad it ix made ] in we parts 
nie hinged So thing rs ae Ciba casily lnk YN Ved Wi rata yg the present of Paris } 18 dr 

Lov anvagerent or instr uction, the phono veh is canable of extended use; fo 
inst: we, W LeVvo vines cy inder, sco Lig, 63, ¢ wlaliag rows Of indentations repre- 
senting tho letters of the alphabet, and proviced with keys containing currespuiiding 
giiers, can be wsed in teaching the alphabet, aiid sentences, specelics, aud other 
Payton can be spoken by the ohonet, and repeaied by the learner Without the cye- 
sigiit Dol uy called i into Use, 

Clocks may be provided with pl ;onograin cylinders ox wheels to call off the Lours, 
to vive alarms, &¢. 


Lhe phonogram nay be upon a strip, sheet, belt, or roller and it ean be of a’ 


dog’ 5 bavk, a rooste:'s crow, 2 bird's SOT, a horse's neiv fii, and tacse can bs used in 
toy animals with a simple phonet ior reproducing the sound. 

In copying phonograms, or making duplicates, an original phonogeain may 
reecive a deposit of copper or iron in & plating bath: * and, it of iron, may Lo car- 
bonized to conve-t it into steel and hardened, and then the swine should be backed 
up with type metal, and used for lmpressine snips or picees of ractal, 

A bed of gutta perelia, or stniler Waerial y May be used to sustain che sheet 
metal while being pressed. Numerous copits of the original plhonogram cau chus be 
reproduced. 

A. plaster cast can be used tor producing a copy Ly pressure. 

The governor to vegulite the speed of the instrament thay be tade o: & pene 
culn n weicht G1, sce Sig. G+, hany at the y AGW ee ond of a vod chat is vuvided 

ith a cniversal joint at 62, : and the per cna of tho rod is mused aroune uy 2 
evank 63 that is revolved by the trait of boating. As the speud inevcecus the 


%, 


weight wall deseribe a circle of ijarger duimeter, and theacyy inevense the 
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int anay be displaced by a spring wire, Pig, 65, that allows of 


The universal 
the movenient. 

A raagnet Gi upon the crank arm 65, Pig. 66, may be used to revolve the pen- 
Gulum by attracting au armature at the upper end of the pendulum rod, and 
thereyy avoid th e friction resulting from the contact of the surfaces of the penduluia 
rod with the crank. 

In Fig. 67 the diaphragin b is represented as “-eonneuted to & Dai oF delicate 
piston valves within a tubo us that has three ports; one, 6! hy is conresicd to « 
reservoir of colupressed air, the oblers, 70 and 7. ara conneeted to 4 number ‘2 
ai opposite sides of a diaphra; cn, so a5. to vibrate the sanie in har uony with the 
diaphragm b, but there will Le Gremers wblia) iitude riven LO the miliiG by the vi ‘CSS Ul 
of the air, and by a connection to the pliouct diaphragin U? tie sound produced will 
be greatly i increased. 

What I claim as inv fnvontion 3 


Jaap Lhe combindtion With the wls saci and POD. Go Lut iu eciViNng suriace 
ik . i. 4 eh | i x. Ei a, 
ahd = ous fox yevoly lag tlie i ee rhs Shibata, Het a aie oll se ba Lo point tO tallow 
ye . 7 1s +5 Y ea +e . 1 ef ‘he F i F 
a Vol uid or spiral line, substantially ws Prepwesentlea uh Bigs. = ay ‘lh, ‘a ies ? 10, 
1 Ce | 


a ti urs : 
eee nd. Tho COU, Lination Witib wal PoWuvaily jn uid paougy raph ur Jigaiet of te 


ru ‘OT peling wel aht oT spring and aor SOvERTO: Lo revul fe re the specd, and eLsUllra ule 
Pageery 


furin iy of miov croens, substantially as Sey JOM. 


Third. A revolving disk provic 200 wich & clamping framie to secure the foil or 
other Her atorial 2 ia spiittnation 1 WwW ith % ibe awinging ann, dia; ira a4), aud point, sub- 


stantially as specified, 
Fourth. In a phonograph or phonct, a spring introduced be tween the diaphragm 
and the point, substantially as set forch and shown in Fi es 1G, 27)..28) LOVER: 
una 20. , 
Fifth. In a phonograph or phones oa rubber spring, or similar Guvice, to dampen 
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the vibration of the cere oe prevent inlse vibrations, as seb fortis and shown 
in Mivs, Wand 2 

Sixth. The comlination with the Giaphraym in a phopugraph or pliouel apoaratus 
ar a lever to MOY the relative action of tho Giaphricini and point, substantially 


? 
» 


as deseribed, and shown in Figs. 17, 15, 27. 5 
Seventh, The combination with the diaphragm aud less of : spernaneyn ar oleciro= 
marnet, substanticlly a3 desecibed, anil vepresenved 1 in Digs. 24, 25, 26. ; 
Siehth, The method of recording and reproducing two ‘or more sounds oF specches , 


simultaneously, substantially as described, and as illustrated by Ligs. 28, | 
and +3, . 10 i iG 
Ninth, A phonet composed of a perforated sivene and a jet tubo, substantially as 
Usaci ‘ibed, and represented i in Fig. 30. 
Month. The mechanism for producing a phono: sen, and cui toying tho sane in a 
pix onct, substantially as Uéseribed, s and illustrated ia Yi; us. OR, ae 30, sv, und o7. 
Eleventh, ‘Tho combination with the phouograph, dit plyagin, nd point of a 1s 
ound chamber, substantially as Ceseribed, aud dilustrated ‘jn ies, 31, 38, 39, 
and oo: 
Pweltth. The diaphragni and outh-picees f for speaking phonograph, substantially 
as deseribed, and ss il Husér ated in Iigs. el, 42, Ae +h, 4 49, nnd 46. 
Thirteenth, The combination with a Giaphrarn and its point of two dianplivagsais 20 
. ior the purposes, and substantially as shown in Lig. £9. 3 
Fourteenth, The combination with a diaphragm and vaive actuated by scuru 
* vibrations a source of compressed fluid and 2 trumpet, as in Mies, 51, 52, or « 
phonograph as in lie. 50, substantially as set jorth. 
Pikeenth, Tho combination of two diaphragms with a valve and a source of 26 
compressed fluid, as represented in Fig, 67, for increasing the volume of the voice 
ia or other sound, as sci forth. 
. a _pinteonel. The combination with two or more phousprams of phonct keys ios 
o selecting letters or utterances as described, and illustratcd in ie, 63. | 
" Seven tient ‘The means for du olicating uy reproducing phonograms from an 0 
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~ oxiziaal phonograr, substantially as set forth. 
bf higuteenth, The combination with the phonogray yh or phonet of the revolving 
oe ned and pendulum governor, substantially as desenibed: and shown in Bigs. ; 
5, &6. 
; SS atoenil. The consiiiniion with tho pl lonograph of a lever moved by the lips, 99 
- . ait of a lover and phonet to movo the lips of a mask, substantially as described, 
. anu lustrated by Pigs, 55 and 54. 
7 Twenticth, The combination with a phonogram of a clock movement or toy and 
a a phonet for reproducing sounds for clocks or toys, substantially as sct forlia, 
| 7 In witness whereof, I, the said Thomas Alva Edison, hava hereunto sci ny 40 
a hand and seal, this 17th day of September, A.D, 15878. 
: . THOMAS ALVA EDISON. (is) 
« Witnesses, 
| Cus§, O, Sacty, 
76, Chambers St., Now York, 45 
ELAROLD SERRELL, 76, Chatabers st., Now York, 
JONDON : Printed ™ Groaas Evwaun Ey nk and Wiaian Srorriswoobr, 
Printers to tho Quccn’s most Jiacelicat Majesty. 
—— . For Her Blajesiy’s Stationery Oilico, ‘ 
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ni CIRCUIT COURT OF THE UNITED STATES, sat 
. f aa Aig 
., eh AS 4%. = 3 Ua 
ity 3 SouTHERN District or NEw YorK. si 
mo oe 
, 3 “2 
9) AMERICAN GRAPHOPHONE Con- i 
a PANY if 
- a 
B fs 
‘4 vs. In Equity. ; 
he 9 : ; 24 c 
a NATIONAL GRAMOPHONE Com- n, 
3 PANY et al. 
oi 
Atty 
ay SES ra 
By ve 
by Affidavit of Philip Mauro. yw 
* 3 " 
. District of Columbia, ss.: 
a PuHILip Mauro, being duly sworn, says: 
es I have already made an affidavit herein. I have 
qt since read the affidavit of Mr. Emile Berliner, verified 
™ y November 22, 1898, to which is annexed copy of an 
a opinion given by my firm to Mr. Berliner in Septem- 
ns ber, 1891. Thisdatedoes not appear on the opinion. 
ae Iam well acquainted with Mr. Berliner, and for ts 
fe ¥ many years have taken a personal and friendly in- SF 
a terest in his work. Af the time Mr. Berliner re- ae 
ee quested my firm for an opinion on his system-—then ie 
ys in an undeveloped experimental stage—we had no bak 
mae professional relations with any company interested 
it in the art of recording sounds. Mr. Berliner’s ex- ea 
ie perimental work has been confined to attempts to > 
1 produce sound-records by the plan of Charles Cros, ie 
: z. e., by etching, and this was the subject exclusively ‘s 
| studied in preparing said opinion. ‘This clearly jis 
‘ appears from the opinion itself which states at the Py 
e. outset: ar 
a4 | ie 
m ‘“At your request we have examined and = 
ei, considered the method and mechanism devised ey 
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by you for the recording and reproduction of 
vocal and other sounds, as set forth in United 
States patents Nos. 372,186, Nov. 8, 1887, aud 
882,790, May 15, 1888.” 


These patents appear in defendants’ papers follow: 
Ing page 33, and it will be seen that No, 382,790 re 
lates wholly to methods of making records, and that 
While No. 372,786 shows a crude reproducing device, 
tis a very different mechanism from the self 
adjusting reproducer which constitutes part of the 
modern gramophone. 

: This latter mechanism is shown and deseribed in 
Berliner’s patent No. 904,545, dated February 1%, 
1895, four years after the date of said opinion, "This 
patent is also in defendant’s papers. 

Mr. Berliner is mistaken in saying that he sub- 
mitted to me in IS91 for inspection a reproducing 
mechanism built substantially like that now in use. 
I remember secing i his laboratory, about ten years 
ago, some experimental apparatus, but my attention 
was never directed to the reproducing mechanism, 
the recording method being the only distinctive 
feature of his work. From that time (a. e., about 
1888 or 1859), until about a year and a half ago, | 
never saw, and certainly never studied the construc- 
tion of, a gramophone, though T frequently met Mr. 
Berliner and had friendly talks with him about his 
experiments, which for many years were occupied 
in attempting to produce saleable etched records. 
During all that time T had no idea that Mr. Berl iner 
contemplated using, to reproduce from these records, 
the freely mounted or automatic reproducer, and 
certainly never formed or expressed the opinion that 
he could do so without infringing the patent in suit. 

My attention was first directed to this feature of 
the gramophone about a year ago. Mr. Berliner 
called at my office for information about the 
ecophone case. He said he thought of suing the 
ecophone people as their machine was mechanically 
the same as his, and that it infringed one of his 


it 


- 


patents. I told him t! 
have a patent for sucl 
Bell & Tainter pater 
cussion of the subject 
out to him the substa: 
mechanism with the pg 
that the latter empl 
former dispensed with 
rind constituted the | 
his mechanism and th: 

Shortly after this, 
bought a gramophone 
and operation. That 
mechanis:n of the B 
and infringed the clai 
case was palpable; but 
those claims was in co 
termined at final hear 
able to prosecute the 
until the ecophone cas 

In my study of the ; 
Mr. Berliner’s patent 
above referred to, the 
on Patent No. 427,279 
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phragm and st 
swinging arm h 
preponderating 
stylus automati 
record groove, \ 
stylus, substant 
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patents. I told him that I did not see how hecould 
have a patent for such a mechanism in view of the 
Bell & Tainter patent, and we had a general dis- 
cussion of the subject, in course of which I pointed 
out to him the substantial identity of the ecophone 
mechanism with the graphophone, notwithstanding 
that the latter emploved a feed-screw which the 
former dispensed with, and which in Mr. Berliner’s 
mind constituted the patentable difference between 
his mechanism and the graphophone. 

Shortly after this, to wit, in January, 1898, I 
bought a gramophone and studied its construction 
and operation. That it embraced the reproducer 
mechanism of the Bell & Taiuter patent in suit, 
and infringed the claims involved in the ecophone 
case was palpable: but inasmuch as the validity of 
those claims was in controversy and about to be de- 
termined at final hearing, it was not deemed advis- 
able to prosecute the makers of the gramophone 
until the ecophone case was disposed of. 

In my study of the gramophone I had the files of 
Mr. Berliner’s patents examined. In No, 534,543, 
above referred to, the following claim was rejected 


(2. e., about — ie: on Patent No. 427,279 of W. Suess and erased: 
3 half ago, I iad . 
ik In a gramophone a reproducing dia- 


the construc- 
ently met Mr. 


phragm and stylus mounted upon a freely 


We swinging arm having weiversal movement and 
lim about his . preponderating at one end to maintain the 
rere occupied stylus automatically in engagement with the 
ched records. 4 record groove, whereby the latter guides the 
t M» Berliner a stylus, substantially as describec 


these records, 
producer, and 
e opinion that 
yatent in suit. 
histeature of 
Mr. Berliner 
n about the 
of suing the 


In said patent to Werner Suess, Mr. Berliner’s 
mechanical assistant (which patent issued to Ber- 
liner as assignee), the following statements touching 
the construction and operation of the reproducing 
mechanism appear: 


“The stylus engaging with its point the 
record grooves is controlled by the walls of the 
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by the walls of the record groove for the 
movement of the stylus across the face of the 
disk, there being no positive feeding mechan: 
ism for thus moving the stylus” (p. 1, lines 
61-69), 


“The weight 35 is adjusted to nearly cor 
terbalance the arm 12 and parts carried 
thereby, so that the stylus rests lightly, bu! 


Subscribed and sworn to 


before me this Ist day | 
of December, 1898. 


[SEAL. | 


with sufficient pressure on the tablet with 


its point in the record groove” (p. 2, lines 7 
101). 


‘It will be understood that the counter 
weight may be adjusted to cause the stylus to 
bear with any desired degree of pressure on 
the tablet” (p. 2, lines 122-125). 


Claim 2 of same patent to Suess is as follows: 


**2. In an apparatus for reproducing sounds 
from a record tablet, the combination with a 
reproducer mechanism consisting of a sound 
conveyorand a diaphragm and stylus mounted 
at one end thereof of a supporting frame for 
the said reproducer, loosely pivoted to sii) 
Jreely, both laterally and vertically, and an ad- 
justable counterweight on the said frame for 
determining f/e pressure of the stylus on the 
record tablet, substantially as described.” 


(Signed) PHILIP MAURO. 


(Signed) RrEvE LrEwIs, 


Notary Public, 
District of Columbia, 


= on 


UNITED 5ST 


SouTHERN 


AMERICAN GRAPHO 
PANY 


VS, 


NATIONAL GRAMOI 
PANY and an 


Motion for prelimi 
to Bell & Taint 
ing and Eepre 
214, May 4, 188 


Lacomse, Circuit J 


Although the not 
19 to 23, both inclus 
its argument solely 
considered as withd 
is difficult to see up 
assume that Judge 
plaintiff ws. Leeds 
twenty-first claim n 
that the decree in f! 
the patent is valid s 
Nor is there anythi 
case which would 
additional elements 
ing it identical w 
claims, which wt 
reasonably clear t 
tirely concur with 
held the claim f 
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WERNER SUESS, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIG: OR TO 


EMILE BERLINER, OF SAME PLACE. 


GRAMOPHONE. 


SPECIFICATION forming part of Letters Patent No. 427,279, dated May 6, 1890. 
Application filed August 6,1889, Berial No. 319,866. ‘No model.) 


ao <a 


To ail whonr it may concern: 
Be it known that I, WERNER SUESS, a citi- 
zen of the United States, and a resident of 
_ . Washington, in the District of Columbia, 
5 have invented certain new and useful Im- 
provements in Gramophones, of which the 

following is a specification. 

My invention has reference to improve- 
ments in the reproducing apparatus adapted 
1o for use in the method of recording and repro- 
ducing sounds set forth in Letters Patents 
No. 372,786, of Noveinber 8, 1887, and No. 
382,790, of May 15, 1888, both granted to 
Emile Berliner. The whole apparatus used 
“15 for the practice of the said method has been 
_ called the “gramophone,” and in this class of 
sound recording and reproducing apparatus 
the record is ordinarily produced on the face 


of-a rotating disk as a volute band consisting | 


20 of a sinuous or undulating groove of even 
depth. In the production of this record a 
recording-stylus is made to travel over the 
face of the rotating disk from the outer cir- 


cumference toward the centerin a straight | 


25 radial path. The reproductionof the record- 
ed sounds is effected by giving to a repro- 
ducing-stylus- vibratory movement by and in 

--aecordance with the sinuosities of the rec- 
ord-groove, and, these vibratory movements 

30 being transmitted to a diaphragm, vibrations 
of the latter give rise to sounds which are 
copies of the sounds originally uttered against 
the recording apparatus. 

With the view of intensifying the sound 

35 emitted by the reproducer, and more espe- 


cially of directing the saine to the listener or | 


listeners, I use a funnel-shaped tube, on the 


eontracted end of which the reproducing | 


stylus and diaphragm are mounted, while the 
4° open flaring end of the tube is directed to- 


ward the listener or listeners. This flaring | 
sound-conveyer, thus becoming an integral 
part of the reproducer, must have all the | 
mass movements of the stylus and dia-| 


45 phragm, and being of considerable weight it 
must be so supported and balanced that the 
recording-stylus will bear with light but suf- 
ficient pressure upon the record-tablet. The 
best results are obtained if the reproducing- 

50 stylus is made to travel in a straight radial 








line across the face of the record-tablet, sub- 
stantially in the manner in which the record- 
ing-stylus has traveled in producing the rec- 
ord. The main features of my present in- 
vention therefore have referencetothe means 55 
for supporting and counterbalaneing the 
sound-conyeying tube with its attached dia- 
phragm and repreducing-stylus and for mak- 
ing the path of the stylus across the face of 
the record-disk as nearly as practicable a_6o 
strairht radial line. The stylus engaging 
with its point the record-groove is controlled | 
by the walls of the latter, and, as will be | 
hereinafter more fully shown, I rely upon « 
this control of the stylus by the walls of the 65 
record-groove for the movement of the stylus / 
across the face of the disk, there being no 


positive feeding mechanism for thus moving 


the stylus. ( All this will more fully appear 
from the following detailed description, in 70 
which reference is made to the accompany- 
ing drawings, which form a part of this speci- 
fication, and in which I have shown, in— 

Figure 1, a perspective view of one form 
of reproducer,shown in the supporting-frame 75 
with a sound-conveying tube, with the dia- 
phragm and stylus in operative relation to 
the record-disk. Fig.2 is a perspective view 
of the pivotal bearing of the frame with parts 
removed and broken away. Fig. 3 is a plan So 
view of another form of supporting-frame for 
the reproducer, by which the stylus is caused 
to travel in a straight line across the record- 
tablet. Fig. + is an end view of the same 
with the counter-weight removed. 85 

Like numerals of reference indicate like’ 
parts all throughout the drawings. 

Referring now to Fig. 1, there is shown a 
base-plate 1, which may be secured by screws 
or otherwise to any suitable support—such, go 
for instance,asatable. Erected on this base- 
plate is a standard 2, on one edge of which 
are laterally-projecting eyes 3, forming guides 
in which turns a vertical shaft or pivot 4. 
This shaft is stepped at the lower end in a 95 
bearing 5 in the base-plate, and at the upper 
end has secured to or formed on it a head 6, 
which, as shown more clearly in Fig. 2, con- 
sists of a flat plate, to the center of which 


the shaft 4 is attached. This head 6 serves 190 


. ai —— 
== a 
=e =~ — 1 = - a = 


1 


Raymond R. Wile 


- -_ 
eer nee ReseasetrhihTary— 
pasasbeanaine tae vee oa 





“9 427,279 


tn 


_10 


15 


20 


25 


30 


35 


40 


45 


§o 


55 


60 


65 


as a support for a frame 7, consisting of an 
end piece §, two parallel side pieces 9, secured 
at one end to the end piece by screws, as 
shown, or otherwise, and a rod 10, joining the 
other ends of the side pieces 9. Mounted in 
the side pieces 9 are pointed screws 11, pro- 


jecting through nuts therein and entering | 


oppositely-ar ranged seats (not shown) in the 
ends of the head 6, and forming a pivotal 
bearing for the frame 7, around which it may 
turn in a vertical plane at right angles to the 
axis of the shaft 4. It will now be under- 
stood that the frame 7 may be moved in any 
direction, the shaft 4 and pivot-screws 11 con- 
stituting auniversal joint for thesame. The 
rod 10 carries one end of an arm 12, secured 
‘rigidly thereon by a jam-nut 13, which clamps 
-the said arm firmly against a flange 14 on the 
rod, which latter is screw-thre; ded, as shown, 

‘for the reception of the nut 13. The arm 12 
is stiffened by longitudinal side ribs 15 and 
terminates at the free end in a head 16, on 
one side of which is secured a diaphragm- 


holder 17, carrying a diaphragm 18, and on | 
the other side of the head there is secured a 
flaring socket 19, communicating at its re-— 


duced end with a chamber (not shown) at 
the rear of the diaphragm. 

Attached to the diapliragm is a stylus 20, 
mounted for lateral vibration, and, together 
with the said diaphragm, forming a ‘sound-re- 
producer. The construction of the stylus and 
the mounting therefor form no part of the 
present inven tion, and are therefore not spe- 
cifically described herein. ‘The point of the 
stylus rests normally in the record-groove 
produced on the face of a disk-tablet 21, 
which is mounted for rotation upon a disk 
earried by a vertical shaft 22, similar to the 
shaft 4, before described. As shown in Fig. 
1, the shaft 22 has at its upper end a thumb- 
nut 23, by means of which the tabletis clamped 
thereon, and the said shaft is passed through 
eyes 24 (one only being shown) on a standard 
25 and steppedina beari ing26ina base-plate 27, 
on which the standard is erected. The lower 
end of the standard isextended laterally on the 
plate 27,as shown at 25,and terminates in an 
upturned end 29, carrying at its upper end and 
below the level of the tablet a beari ing 30 for 
a horizontal shaft 31, which latter is provided 
with a crank 32 at the outer end and a fric- 
tion-wheel 33 at the inner end, which wheel 
engages the under side of the tablet-support- 
ing disk, which is not visible in the drawings. 


It will now be understood that when the shaft | 
3l is rotated by means of the crank 32 the | 


‘friction-wheel 33, engaging the tablet-support, 
will cause the latter to rotate and earry suc- 
cessive portions of the record under the stylus 
to reproduce the sounds in a manner de- 
seribed in the aforesaid Letters Patent. 

The mechanism for supporting and rotat- 
ing the tablet may be of any suitable con- 
struction and entirely different from that 
shown, such construction being by no means 
an essential feature of my invention. 


= 


sinuous, or wavy groove produced in the man- 


|The tablet is now rotated and the sinuous 


-tablet. When placing a tablet in position, or 
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Secured to the end piece 8 of the frame 7 
is a rod orarm 33’, extending in a direction 
opposite to that of the arm 12, and carries a 70 
weight or block 35. This weight may be ad- 
Justed upon rod 33’ and clamped in any de- 
sired position on a thumb-serew 36. 

Attached toashort stem erected on the end 
piece Sand over the shaft 4 is a semicircular 75 
bracket 37, on which rests the funnel-shaped 
sound-conveyer 25, the smaller end of which 
enters the socket 19. It will be readily un- 
derstood that the sound-conveyer supported 
in the manner described,.together with the 8o 
diaphragm and stylus cz irried in the mount- 
ing attached to the arm 12, may be moved 
laterally around the axis of the pivot-shaft 4 
and vertically around theaxis of the frame7. 
By reason of these two movements the stylus 85 —-- 
may be made to approach toward or recede 
froin the axis of the rotating tablet, and in 
this manner traverse every portion of the sur- 
face of the said tablet, or it may be swung 
aside-and entirely removed therefrom. go 

The operation of an apparatus so con- 
strueted is as follows: The tablet 21, contain- 
ing a sound-record in the form of a convolute, 
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ner set forth in my aforesaid Letters Patents, 95 
is mounted on thesupporting-diskearried by 
the shaft or spindle 22. The weight 35 isad=*, __ Sa 
justed to nearly counterbalance the arm 12 \ 
and parts carried thereby, so that the stylus 
rests lightly, but with sufficient pressure, on too 
the tablet with its point in the record-groove,/ 
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rroove thereon vibrates the stylus, which in 

turn vibrates the diaphragm in accordance 
therewith, and thus produces sound-waves, 105 
which latter are directed toward the listener 

by the sound-conveyer 38. As the rotation of 

the tablet is continued the convolutions of 

the record-groove will cause the stylus to be 

slowly drawn across the tablet, turning the 11o 
entire support of the reproducing apparatus 

on its pivot-bearing, the said stylus moving , 
along a slightly-curved path over the said a 
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on removing it therefrom, it is necessary to 
move the reproducer out of operative relation 
thereto, and for this purpose the supporting- 
frame isswung on the horizontal and vertical 
pivots tosome position away from the tablet, . 
when it may be lowered until a leg 38", which 
depends from the arm 12, rests upon the table 
on which the apparatus issecured. It will be 
understood that the counter-weight may be 
adjusted to cause the stylus to bear with any 
desired degree of pressure on the tablet. — 
Referring now more particularly to Figs. 3 
and 4, there is shown a standard or post 39, 
which is fixed to a table or other support and 
terminates at the upper endin a yoke 40, hav- 
ing two upturned parallel ends 41, each car- 
rying an inwardly-projecting pointed screw 
42, extending through a suitable nut formed 
therein. The pointed ends of these screws 
enter ed seats on opposite sides of a 
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plate 43 and aonstttute a horizontal pivotai 
bearing on which the said plate may be 
rocked. The plate 45 has an arm 44 formed 


on it and extending centrally from one side | 


at right angles to its axis, and it also has an- 
other arm 33’, similar to that shown in Figs. 
land 2 , extending i in a direction opposite to 
the arm 44, being | on the other sideof theaxis 
of the plate. The arm 33’ carries a sliding 
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weight 35, similar in construction to that be-— 


fore described, and in a like manner serving 
as a counter-weight. Above the centerofthe 
plate 43 there is a semicircular bracket con- 
sisting of two curved branching arms 45, ris- 
ing from a block 46. 
there is a perforation fora pivot-bolt 47,which 
extends downwardly through the plate 43 
and there receives a nut 48, by means of 
which the bolt is secured to the said plate, 
and the head of the bolt engages the upper 
face of the said block 46. This bolt 47 also 
passes through a washer49, resting directly on 


'. the upper surfaceof the plate 43, and through 


25 


Fl 


eyes formed in the ends of links 40, the said 
ends being interposed between the lowerend 
of the block 46 and the washer 49. ‘Thus it 
will be seen that the bolt forms a vertical 


. pivot around which the bracket 4546 and the 


3° 


35 


40 


links 50 may move, and also secures them to 
the said plate. The outer ends of the links 
50 are pivoted to opposing corners of an ar- 
ticulated frame 51, composed of links 52, of 
equal length, connected together at the ends 
by pivot-pins 53, 54, 55, and o6, respectively, 
the pins 54 and 55 also connecting the links 
50 to the frame at the points before men- 
tioned. The pin 56 also pivotally connects 
one end of a link 57 to the corresponding 
corner of the frame 51, the other end of tlre 


‘said link being pivoted to the outer end of the 


arm 44, 
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The frame 51, together with the links 50 
and 57, constitutes a well-known mechanical 
movement by which a curvilinear movement 
is converted into a rectilinear movement, pro- 
vided the various links have the proper ‘rela- 
tive leugths, which is supposed to be the ease 
in this instance, and therefore no detailed de- 
seription of the operation thereof is deemed 


> necessary. 


In the apparatus shown in Figs. 3 and 4 
the arm 12 is replaced by the link movement 
or system,and in this case the stylusand dia- 
phragm will be mounted on the outer or free 
end of the said link system—namely, at 53— 
and the sound-conveyer 3s (indicated by dot- 
ted lines in Fig. 4) w ill rest on friction-rollers 
57, mounted in bearings formed in cut-away 
or ‘recessed portions 58 of the bracket-arms 
45. In the operation of this apparatus the 
counter-weight 35 is adjusted in the manner 
before described and the entire reproducer 
mechanism is moved toa position in which 
the stylus rests on the tablet at the beginning 
of the record to be produced. Such position 
is indicated in’Fig. 3 by the upper series of 


Through this block | 





dotted lines, from which it will be seen that 
the frame 5] isof greaterlength than breadth, 
As the record-tablet is rotated the volute rec- 
ord-groove acting on the stylus slowly draws 
itaecross the face of the tablet, as before ex- 
plained, and turns the entire reproducing ap- 
paratus on its vertical axis or pivot 47. As 
the apparatus approaches the position coin- 
ciding with the vertical plane of the arm 44 
of the plate 43 the link 57, moving through 
an arcof shorter radius than thatof the links 
50, tends to force the frame 51 outward, which 
tendeney is resisted by the said links 50, and 
the consequent action of these two opposinz 
forees is to shorten the length and increase 
the breadth of the said frame 51 until it as- 
sumes the square form shown in full lines, 
Fig. 3. As the movement of the stylusis con- 
tinued beyond the central plane of the arm 
44 the franve 51 will be again lengthened, as 
indicated by the lower series of dotted lines. 
It will be understood that the-length of the 
frame 51 decreases as the latter approaches a 
central position and increases as it recedes 
therefrom, and in accordance with this change 
of shape of the said frame its outer end (and 
the stylus thereon) will be carried to a con- 
stantly-inereasing distance from the pivot or 


axis of the apparatus,and the resultant of 


this constant longitudinal movement of the 
outer end of the frame while the apparatus 
moves in an are around its pivot is to nove 
the said end in a straight line. When the re- 
producer-stylus is moved over the record- 
tablet in the manner stated, its path will coin- 
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cide with the radius of such tublet, and the ~ 


point of the said reproducer-stylus will be at 
all times in the same relation to the record- 
rrooves as was the recorder-stylus in produc- 
ing such record. In thisoperation the sound- 
eonveyer must participate in the movement 
of the stvlus toward and from the pivot 47, 
and it will therefore slide upon the arms 45 
of the supporting-bracket, and witha viewof 
reducing the friction the rollers 57 are pro- 
vided, 

Having now fully deseribed my invention, 
Telaim and desire to secure by Letters Pat- 
ent-— 

1. In an apparatus for reproducing spuds 
from a record-tablet, the combination, with a 
reproducer mechanism consisting of a sound- 
conveying tube and a diaphragm and stylus 
mounted ‘at one end of the tube, of a freely- 
swinging supporting-frame for the said repro- 
ducer mechanism and a weight adjustable 
on the said frame to counterbalance the re- 
producer mechanism, sabstantially as de- 
ser bed. 

. In an apparatus for reproducing sounds 
fro om a record-tablet, the combination, with a 
reywoducer mecbanism consisting of a " sound- 
conveyer and a diaphragm and sty lus mount- 
ed at one end thereof, of a supporting-frame 
for the said reproducer, loosely pivoted _ to 
swing — both later ally and Vertically, and 
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frame for determining the | ressure of_the 

Olt 
stylus on the record-tab et, substantially as 
destriicea. 

3. In an apparatus for reproducing sounds 
from a record-tablet, the combination, with a 
reproducer mechanism consisting of a sound- 
conveyer and a diaphragm and stylus at one 
end of thesaid conveyer, of acounterweighted 


pivoted frame for supporting the repr oducer | 


mechanism and provided with a system of 
laterally-movable pivoted links connected at 
one end to the said reproducer mechanism 


and at the other to a portion of the support-_ 


ing-frame fixed Against lateral movement, 


substantially as described. 


4. In an apparatus for reproducing sounds | 


from a record-tablet, the combination, with a 
reproducer mechanism consisting of a sound- 
conveyer and a diaphragm and stylus at one 
end of the said conveyer, of a system of links 


supporting the stylus end of the reproducer 


and proportioned and arranged, as described, 
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for moving the stylus in astraight path across 


the record-surface, substantially as described. 25 


5. In an apparatus for reproducing sounds 
from a record-tablet, the combination, with a 
reproducer mechanism consisting of a sound- 
conveyer and a diaphragm and stylus at one 


end of the said conveyer, of a system of links 30 


supporting the stylus end of the reproducer 
and constructed, as deseribed, for moving the 
stylus ina straight path across the record- 
surface, and a pivoted bracket. on which the 


sound-conveyer rests, provided with anti-fric- 35 


tion rollers on which the said conveyer travels 
longitudinally to participate in the movement’ 
of the stylus end of the reproducer, aan 


| tially as described. 
In testimony whereof I have signed my 49 


name to this specification in the presence of 
two subscribing witnesses. 
WERNER SUESS. 
Witnesses: - 
F. T. CHAPMAN, 
J.B. MACAULEY. | 
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UNITED STATES CIRCUIT COURT, 


SOUTHERN DisTRICT OF NEW YORK. 


AMERICAN GRAPHOPHONE Com- 
PANY 


VS. 


NATIONAL GRAMOPHONE (Com- 
PANY and another. 
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Motion for preliminary injunction on U. S. patent 
to Bell & Tainter for Improvement in Record- 
ing and Reproducing Speech, dc., No. 341,- 
214, May 4, 1886. 


2 "ores sees. 


“+g 


Fd 


LACOMBE, Circuzt Judge: 


Although the notice of motion embraces claims 
19 to 23, both inclusive, complainant has addressed 
its argument solely to claim 21—the others may be 
considered as withdrawn from this application. It 
is difficult to see upon what theory this Court can 
assume that Judge Shipman in the case of the same 
plaintiff vs. Leeds (87 Fed. Rep., 873), held the 
twenty-first claim not to be valid in view of the fact 
that the decree in that case expressly declares that 
the patent is valid so far as that claim is concerned. 
Nor is there anything in the opinion in the Leeds 
case which would require this Court to read 
additional elements into claim 21, thereby mak- 
ing it identical with one or more of the other 
claims, which were also sustained. It seems 
reasonably clear that this Court did not en- 
tirely concur with Judge Grosscup. Certainly it 
held the claim for the Joosely mounted repro. 
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ducer, or gravity reproducer, or floating repro 
ducer to be valid; and in disposing of the present 
motion this must be taken as adjudicated—no new 
Bit evidence of any weight being introduced. 

The claim reads as follows: 
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‘91. The reproducer mounted on a_universitl 
joint and held against the record by yielding pres- 
sure, substantially as described.” 
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Defendants seek to escape infringement upon the 
theory that the sinuosities in their record which pre: 
serve and reproduce the sound waves are found in 
the walls of the groove instead of in the bottom: 
wherefore, as they contend, the reproducer is nol 
held with a yielding pressure against the record, but 
is moved positively by the side walls. A careful 
perusal of the patent, however, indicates that the 
word ‘‘record”’ is not used to indicate solely that 
particular part of the recording groove whercon the 
ound waves are recorded by elevations and depres: 
ions. Thus referring to the operation of the re- 


a } sae 
———— 
r 










ae Se 
a 


Se Se Se eS 


_ 


ieee, a 


c 4 7 
i + 


ORT wT a <p 1 LA 





| producer the specification says: ‘‘ No special care Is ; 
a necessary to insure its adjustment, for if the repro- “4 
7 ducer be allowed to rest against the the record with ie 
5 the style upon the engraved line the style will of . 
ae" itself gravitate to the bottom of the groove.” And ; 
ot ae again: ‘* Difficulties on these accounts are avoided i 
by the loose or flexible mounting of the repro- : 
ducer, the style automatically adjusting itself to * 

the proper place on the record.” The earlier art & 

v shows a reproducer held rigidly; the ‘‘ floating % 
a reproducer ” was adapted to put itself in place and : 
2 keep itself in place despite the various disarrange- 7 
| oT ments of parts to which machines of this class ys 
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are liable. Aid in defendants’ machine this same 
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automatic action is secured in thesame way. [est- 
- ing always on the bottom of the groove the repro- 
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difference whether that surface was located at the 
bottom or at the side of the groove; especially in 
view of the language of the specification: ‘‘ The re- 
producing-style mounted as just explained, is 
specially adapted for use in connection with a re- 
cord in the form of a groove with sloping walls and 
this combination is specially claimed; but it may 
also be usefully emploved in connection with other 
forms of record.” 

There seems to be no special equity in the circum- 
stance that defendants have not heretofore been dis- 
turbed by suit; complainant has evidently been dili- 
gent in bringing suits against earlier infringers and 
was under no obligation to sue every one at the 
same time. 

Upon formally withdrawing the motion as to the 
other claims complainant may take an order in the | 
usual form asto No. 21. After the order is entered, 
however, its operation will be suspended until Jan- 
uary 25, 1899, in order to give defendants an oppor- 
tunity to prosecute and argue an appeal if they be so 
advised. 
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UNITED STATES CIRCUIT COURT, 


SouTHERN District or New York. 


AMERICAN GRAPHOPHONE Com- 
PANY 
In Equity. 
Vs, No. 7063. 
NATIONAL GRAMOPHONE Com- 
PANY and FRANK SEAMAN. 





To CHARLES E. MircHe LL, Esq., 
Of Counsel for Defendants. 


Take notice that the motion for preliminary ™ 
junction in this case is withdrawn so far as if relate 
to claims 19, 20, 22 and 23 of Patent No. 341.v1! ™ 
sult. 

Yours, &c., 


Ricu. N, Dyer, 
Of Counsel for Complainan! 


New York, December 13, 1898. 


Service of a copy of the above notice acknowledg:«| 
this 13th day of December, 1898. 


C. E. MircHel., 
Of Counsel for Defendants 


(Endorsed)—United States Circuit Court, Souther 
District of New York.—In Equity, No. 70s 
American Graphophone Company vs. National 
Gramophone Company and Frank Seaman. 
Notice of Withdrawal of Claims 19, 20, 22 :wt 
23.—Richard N. Dyer, Complt.’s Solr., 31 Na» 
sau St., New York City, N. Y.--U. 8. Cireuit 
Court.—Filed Dec. , 189s. -- John A. Shield 
Clerk. 
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~i. MITCHELL, - 
for Defendants. | 
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At a Stated Term of the United States 
Circuit Court for the Southern District 
of New York, held in the Rooms of the 
Court, in the Borough of Manhattan, 

in said District, on the day 
of December, 1898. 


Present—llon. E. Henry LACOMBE, 
Circuit Judge. 





AMERICAN GRAPHOPHONE Com- 
PANY 
ws In Equity, 
No. 70638. 
NATIONAL GRAMOPHONE Com-| 
PANY and FRANK SEAMAN. 


This cause coming on to be heard on motion for 
preliminary injunction on bill of complaint and affi- 
davits on behalf of complainant and on affidavits on 
behalf of defendants, and Philip Mauro, Esq., and 
Richard N. Dyer, Esq., for the complainant, and 
Charles E. Mitchell, Esq., for the defendants’ having 
been heard, and the motion for temporary injunction 
having been withdrawn, so far as relates to claims 
19, 20, 22 and 23 of Patent No. 341,214 in suit; now 
therefore, it is 

Ordered, that a preliminary injunction issue 
against the defendants in accordance with the prayer 
of the bill of complaint on claim 21 of Patent No. 
341,214 in suit. 

EK. HENRY LACOMBE, 
U.S. Circuit Judge. 


(Endorsed)—U. 8. Circuit Court.—Filed Dec. 
1898.—John A. Shields, Clerk. 
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CIRCUIT COURT OF THE UNITED STATE, 


SOUTHERN District oF NEw YORK. 


AMERICAN GRAPHOPHONE CoM. 
PANY 


oan In Equity. 
: No. 7063. 


NATIONAL GRAMOPHONE Com- 
PANY and FRANK SEAMAN. 





A motion having been made herein for a suspen 
sion of the injunction this day granted in the above 
entitled case pending an appeal from said order te 
the Circuit Court of Appeals, and counsel for the 
respective parties having been duly heard, it is 

Ordered, that said injunction be and the same 
hereby is suspended until January 25, 1899, in order 
to give defendants an opportunity to prosecute and 
argue said appeal. 

EK. HENRY LACOMBE, 
U.S. Circuit Judge. 


(Endorsed)—U. 8. Circuit Court.—Filed Dec. 
1898.—John A. Shields, Clerk. 
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CIRCUIT COURT OF THE UNITED STATES, 


SOUTHERN District or New YORK. 





AMERICAN GRAPHOPHONE (om- 
PANY 


In Equity. 
Le No. 7067. 


NATIONAL GRAMOPHONE Com- 
PANY and FRANK SEAMAN. 





Assignment of Errors. 


And now come the defendants-appellants into 
Court by their counsel and say, that in the record 
and proceedipgs therein, including the order entered 
on the 15th day of December, 1898, granting a pre- 
liminary injunction, there is manifest error in this, 
to wil: 


1, The Court erred in granting a preliminary in- 
junction. 


2. The Court erred in that on motion for prelim- 
inary injunction it construed claim 21 in view of its 
own understanding of the specification of the pat- 
ent instead of construing it in accordance with the 
prior adjudications. 


8. The Court erred in giving claim 21 a construc- 
tion broader than any which had been given to that 
claim in the adjudications sustaining the patent. 


4. The Court erred in considering and deciding 
vital matters of differences of construction and 
mode of operation between complainant's patent 
and defendants’ machine, on ew parte affidavits ina 
motion for a preliminary injunction, which matters 


Raymond kK. Wile 
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were not involved in any prior case and have wt 
been adjudicated. 


5. The Court erred in not. giving effect to the hie 
tory of the invention of the patent in suit, being the 
Bell & Tainter graphophone, an improvement on 
the Edison phonograph, and the history of the in 
vention of the defendants’ machine, being the Ber 
liner gramophone, an improvement on the send 
recorder and reproducer of the Frenchman Cro, 
which histories‘of the two inventions create such «| 
presumption that there is no interference, contact 
or overlap between the work of Bell & Tainter and 
of Berliner as.to entitle the defendants to a full and 
final hearing. 


6. The Court erred in disregarding the specil 
equities of defendants as set forth in defendants’ 
affidavits. 


7. The Court erred in holding that the complain 
ant had not lost its right to a preliminary injunction 
by reason of its laches in failing to bring sui! 
against or notifying the defendants that defendants’ 
operations were considered an infringement of com 
plainant’s patent, which failure to sue or notify de 
fendants extended over a period of four years dur- 
ing which time defendants’ business was growing 
up and which failure to sue or notify the defendants 
was in spite of the fact shown by defendants’ affi- 
davits that complainant knew that the questions 
necessary to be decided to hold defendants as in- 
fringers of complainant’s patent were not involved 
in the suits which complainant was prosecuting. 


8. The Court erred in construing the word “ ree: 
ord” as used in claim 21 to mean the groove upon 
which the record is formed, overlooking the fact that 
the specification and claims of the patent are each 
careful to distinguish between these term, 
“groove” and ‘‘ record,” and the facts which they 
represent. 
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9. The Court erred in assuming that defendants 
could not show by a hearing upon full proofs that 
claim 21 is a void and unpatentable claim, when 
construed so broadly as to cover a stylus pressing 
upon the flat floor of a groove and taking its vibra- 
tions positively from the side walls thereof. 


10. The Court erred in holding with reference to 
claim 21 that ‘‘it would seem to make little differ- 
ence whether the irregular or record surface was 
located at the bottom or at the side of the groove.” 


11. The Court erred in giving claim 21 a construc- 
tion which makes its substantial subject matter 
anticipated by Edison’s English Patent A. D. 1878, 
No. 1644, and also by Edison’s United States Pat- 
ent No. 200,521 of February 19, 1878. 


Wherefore, and for divers other errors in the said 
record appearing, the defendants-appellants pray 
that the interlocutory order appealed from may be 
reversed and annulled, and that an order be directed 
to be entered denying the preliminary injunction 
asked for by the bill of complaint and vacating and 
setting aside the preliminary injunction granted 
herein. 

C. E. MITCHELL, 
Solicitor and of Counsel for Frank Seaman. 
WaALpo G. Morskg, 
Solicitor for the National Gramophone Co. 


(Endorsed.)—U. 8. Circuit Court, So. District of 
New York.--American Graphophone Co. vs. 
National Gramophone Co. and Frank Seaman. 
—Assignment of Errors.—U. 5. Circuit Court. 
--Filed Dec. 15, 1898.—John A. Shields, Clerk. 
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3 KNOW ALL MEN BY THESE PRESENTS, that the Law Prontie 
id yers’ Surety Company of New York, having an York. 
. office and principal place of business at Nos. 32, a. executy 
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3 phone Company, in the sum of five hundred (50) iS af eaial 
= dollars, to be paid to the said American Grapho an: Git 
* phone Company, for the payment of which well and aabiion 
- truly to be made, it binds itself, its successors and a6 — 
F € assigns, jointly and severally, firmly by these ‘ ner pt 
: presents. Sealed with its seal, and dated the 15th 4 York ‘ 
? day of December, in the year of our Lord ono (4 ont | 
. thousand eight hundred and ninety-eight. 4 Rathb 
ei Whereas, the above named National Gramophone 3. aata) ¢ 
a 3 Company and Frank Seaman have prosecuted an Wi Rathh 
> appeal to the United States Circuit Court of Ap. | genuil 
mi peals for the Second Circuit, to reverse the order ene 4 
: rendered in the above entitled suit, by the Judge of ; Board 
a P the Circuit Court of the United States for the 4 cata I 
, Southern District of New York, ij 
Hy Now, therefore, the condition of this obligation 1s q Is 
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costs if they fail to make their plea good, then this 
obligation shall be void, otherwise the same shall be 


_and remain in full force and virtue. 


THE LAWYERS’ SURETY COMPANY 
OF New YorK, 
-By Tuomas Hunt, 
(SEAL, ] 2d Vice-President. 
Attest: JozEL RATHBONE, 
Secretary. 


State and County of New York, ss.: 


On this 15th day of December, 1898, before me 
personally appeared Thomas Hunt, Second Vice- 
President of The Lawyers’ Surety Company of New 
York, with whom I am personally acquainted, who, 
being by me duly sworn, said: That he resides in the 
City of New York; that he is the Second Vice- 
President of The Lawyers’ Surety Company of New 
York, the corporation described in and which 
executed the above instrument; That he knows the 
corporate seal of said Company; that the seal affixed 
to the foregoing instrument is such corporate seal; 
that it was affixed by order of the Board of Directors 
of said Company, and that he signed said instrument 
as Second Vice-President of said Company by like 
authority; and that the liabilities of said Company 
do not exceed its assets, as ascertained in the man- 
ner provided in Section 3, Chapter 720 of the New 
York Section Laws of 1893. And the said Thomas 
Hunt further said that he is acquainted with Joel 
Rathbone, and knows him to be the Secretary of 
said Company: that the signature of the said Joel 
Rathbone subscribed to the said instrument is in the 
genuine handwriting of the said Joel Rathbone, and 
was thereto subscribed by the like order of the said 
Board of Directors and in the presence of him, the 
said Thomas Hunt, Second Vice-President. 

H, G. HINTON, 
[SEAL, } Notary Public, 
Kings Co., N. Y. 
Certificate filed in N. Y. Co. 
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At a stated meeting of the Board of Directors of 
The Lawyers’ Surety Company of New York, held 
at the office of the Company, Nos, 32, 84 and 3 
Liberty street, in said city, on the Zist day of Aynil, 
1897, on motion, it was unanimously 

‘* Resolved, that the President, the Vice I’resi 
‘““dent, the Acting President or the Second Vice. 
‘*President be, and either of them is hereby 
‘‘ authorized and empowered to sign, execute and 
‘deliver any and all bonds or undertakings for or on 
‘‘ behalf of the Company, and to attach thereto the 
‘ seal of the corporation, the same to be attested by 
‘* the Secretary or the Acting Secretary.” 


i] 


County of New York, ss.: 


I, Jomn RatusBone, Secretary of The Lawyors' 
Surety Company of New York, have compared tho 
foregoing resolution with the original thereof, as re- 
corded in the minute book of said Company, and do 
certify that the same is atrue and correct transcript 
therefrom, and of the whole of said original resolu 
tion. 

Given under my hand and seal of the Company, 
at the City of New York, this 15th day of December, 
1898. 

JOEL RATHBONE, 
[SEAL. ] _ secretary. 


(Endorsed)—U. S. Circuit Court, Southern Jistrict 
of New York.—American Graphophone Com- 
pany vs. National Gramophone Company & 
ano.—Copy.—Bond for damages and costs on 
ap eal.—(Orig. Endorsed): U. S. Circuit Court. 

iled Dec. 15, 1898.—John A. Shields, Clerk. 
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inscript ie The above named defendants conceiving them- i. 
resolu- % cs selves aggrieved by the interlocutory order entered ge é 
ea) on the 15th day of December, 1898, in the above fe 
npany, oa entitled cause, granting a preliminary injunction, . ; 
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in said cause, duly authenticated, may be trans- 
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mitted to the United States Circuit Court of Appeals ‘ 
for the Second Circuit. ‘" 

. WaALDo G. Morse, re 

Solicitor for National Gramo- oe 

J phone Co., Defendant. te 


MITCHELL, BARTLETT & BROWNELL, 
C. E. MITCHELL, 


Solicitors for Frank Seaman, Defendant. 
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The foregoing appeal is hereby allowed. 
Dated New York, December 15, 1898. 


EK. Henry LACOMBE, 
U. S. Circuit Judge. 


(Endorsed)—U nited States Circuit Court, So. District 
of New York.— American Graphophone Com 
pany vs. National Gramophone Company «nd 
Frank Seaman.-—Petition for Appeal.— Mitchell. 
Bartlett & Brownell, Solicitors for Defendant, 
Frank Seaman, #1 Park Row, New York.- 
(Orig. Endorsed): U. S. Circuit Court. Filed, 
Dec. 15, 1898.—Jolhn A. Shields, Clerk. 


Citation on Appeal. 
UNITED STATES OF AMERICA, ss.: 
THE PRESIDENT OF THE UNITED States, 


THE AMERICAN GRAPHOPHONE COMPANY, a corpora: 
tion established under the laws of the State of 
West Virginia, GREETING: 


You are hereby cited and admonished to be and 
appear in the United States Circuit Court of Appeals 
for the Second Circuit, in the City of New York, 
Borough of Manhattan, on the 9th day of January 
next, pursuant to an appeal duly taken from the 
interlocutory order of the Circuit Court of tne 
United States for the Southern District of New 
York, granting a preliminary injunction in a cause 
wherein you are the appellee, and the National 
Gramophone Company, a corporation established 
under the laws of the State of New York, and Frank 
Seaman, are appellants, to show cause, if any there 
be, why the said interlocutory order entered against. 
said appellants, should not be corrected and why 
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speedy justice should not be done to the parties in 


| that behalf. 


Witness, The Honorable E. Henry Lacombe, 
Judge of the Circuit Court of the United States for 
the Southerh District of New York, this 15th day of 
December, in the year of our Lord one thousand 
eight hundred and ninety-eight. 


E. Henry LACOMBE, 
U.S. Circuit, Judge. 


Due service of the within citation is hereby 
acknowledged, this 16th day of December, 189s. 


Ricu. N. DYER, 
Solicitor for Complainant. 


(Endorsed)—United States Circuit Court, So. Dis- 
trict of New York.-—-American Graphophone 
Company vs. National Gramophone Company 
and Frank Seaman.—Citation.— Mitchell, Bart- 
lett & Brownell, Solicitors for Defendant, 
Frank Seaman, 41 Park Row, New York.— 
(Orig. Endorsed): U. 5S. Circuit Court.—Filed 
Dec. 16, 1898.—John A. Shields, Clerk. 


UNITED STATES OF AMERI(MA, ee 
Southern District of New York, 


I, JoHN A. SHIELDS, Clerk of the Circuit Court of 
the United States of America, for the Southern Dis- 
trict of New York, in the Second Circuit, do hereby 
certify that the foregoing pages, numbered from 
one (1) totwo hundred and thirty-two (2382) inclus- 
ive, contain a true and complete transcript of the 
record and proceedings had in said Court in the case 


-of American Graphophone Company, complainant 


and appellee, against National Gramophone Com- 
pany’ and Frank Seaman, defendants and appel- 
lants, as the same remain of record and on file in 
my Office. 
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Th testimony whereof, I have caused the seal of 
the said Court to be hereunto affixed,-at the City of 
New York, in the Southern District of New York, 
in the Second Circuit, this seventeenth day of De- 
cember in the year of our Lord one thousand eight 
hundred and ninety-eight, and of the Independence 
* ' of the said United States, the one hundred and 
twenty-third. 
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JOHN A. SHIELDs, 
[SEAL. ] Clerk. 
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YOUR NAME AND ADDRESS CLEAR- 
LY ON THE OUTSIDE, and prepaying 
the express charges. We will make no 
charge for our time in overhauling the 
mechanism, and any parts that are broken 
will be supplied at our lowest price. 
The Gram-o-phone will be returned to 
you at the earliest possible moment. 

If you reside at a great distance from 
New York, and the expressage is a some- 
what formidable item, take the instru- 
ment to your clockmaker; he will tell you 
what parts are broken, and we will supply 
them at the lowest price; your clock- 
maker can then insert them for you. 


MAIN-SPRING 


When shipped alone, or in nickel 
spring cage, the main-spring is held in 
position by means of a metal ring. This 
ring should be left on the spring until the 
spring cage has been placed in position, 
fastened to the base board and connected 
with the mechanism. The spring should 
then be wound tightly; this will release 
the ring. and by slipping it to the top of 
the spring it can readily be removed by 
means of the opening in one side of the 
ring. 


OILING THE GRAM-O-PHONE 


Should it become necessary to oil the 





THE GRAM-O-PHONE 


The simplicity of the Gram-o-phone is 
such that any one who carefully reads 
the following description and instruc- 
tions wil] be able to set it up, keep it in 
perfect order, and obtain from it the best 


motor, unscrew the record-clamp and 
remove the turn-table A B, as in illus- 
tration No. 12. Drop a little oil in the 
hole D, as shown in illustration No. 13. 

On leaving the factory the speed- 
adjusting rod C is screwed down tightly, 
so that the turn-table cannot revolve. 
In order to release the mechanism it is 
necessary merely to turn this rod to the 
left. 3 : 





results. 





2. THE RECORD-DISCS. These are 
of black vulcanized rubber, one-eighth of 
an inch thick and seven inches in diam- 
eter, with a hole in the middle for the 
pivot of the turn-table to go through. 





Plate 3 
3. THE NICKEL-PLATED STEEL 
ARM on which the wooden arm rests. 
This is fastened to the base of the motor 
bex by means of the two bolts which will 
be found with it. 
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PLACING THE NICKEL ARM PLACING THE SOUND-BOX,. 


| | Take the sound-box in the right hand 
This is attached to the base of the and force the tube into the open spring 
motor-box by means of the two bolts at the end of the wooden arm, then turn 


furnished with the arm; two holes will ' the entire sound-box to the right until 
be found in the base of the motor-box, at I : the small metal peg will allow it to go 
the front, to accommodate these two bolts. no farther, thus: 


PLACING THE WOODEN ARM 








‘ 
The operator takes a position at the 
rear of the instrument, as shown in : 
illustration on cover. At the outer . 
end of the nickel arm will be found a bd 
small hole into which the swivel at the end, . 
of the wooden arm can be inserted,thus: — Plate 10 
PLACING THE HORN 
Turn the rubber covered wire horn 
rest to the left and lay the large end of 
the horn upon it; then gently force the 
protruding end of the sound-box tube 
into the smal] end of the leather elbow 
at the end of the horn, thus: , 
iF 
: 
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THE GRAM-O-PHONE 
and HOW TO USE IT 
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Plate 14 


SHOWING GRAM-O-PHONE SET UP AND IN 
PROPER POSITION TO BEGIN PLAYING i 
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DEE 


DESCRIPTION 


The principal parts of the Gram-o- 
phone are as follows: 

1. THE SPRING MOTOR. This fur- 
nishes the power to revolve the turn-table; 
it is contained in a square wooden case, 
which it is not necessary to open, as the 
motor very seldom requires attention; 
and, with the exception of winding and 
regulating the speed, has only to be let 
alone. On top of the motor case is the 
turn-table, covered with cloth, on which 
the record-discs are to be fastened by 
means of a circular clamp screwed down 
over a central pivot. When not in use 
the turn-table is prevented from moving 
by a simple brake situated at the rear of 
the instrument, on the upper right-hand 
corner. 





4. THE WOODEN ARM, OR TRA- 
ELER, to which the sound-box and horn 
are attached. 





Plate 5 
5. THE SOUND-BOX, containing the 
reproducing diaphragm, to which the 
sound-waves etched on the record are 
communicated by the needle-point. 





6. THE NEEDLE-POINT. 
7. THE HORN. im 
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REPAIRS 


Unless you are an expert mechanic 
do not attempt to repair the Gram-o- 
phone yourself. We always stand ready 
to put your Gram-o-phone in perfect 


repair free of charge, EXCEPT FOR 
PARTS THAT ARE BROKEN AND 
HAVE TO BE REPLACED, 


If at any time the reproductions are 
indistinct, and the trouble lies in the 
sound-box, pack it securely in a small 
box filled with cotton, and send it to us, 
MARKING YOUR NAME AND AD- 
DRESS ON THE WRAPPER; we will 
then put it in perfect repair, making no 
charge except for parts that are broken 
and have to be replaced. 


If the sound-box is apparently in good 
condition, allow the turn-table to revolve 
at a speed of about seventy revolutions 
per minute without a record upon it; if 
there is a rumbling or rasping sound 
the difficulty is undoubtedly in the 
motor, which should be sent to us for 
repairs. 


When returning the Gram-o-phone to 
us pack it carefully in a box, MARKING, 


Be sure to start the needle at the right- 
hand edge of the record, so that the disc 
is receding from the point of the needle, 
as otherwise the sharp point will plough 
into and destroy the record. 


RECORDS 


Our records are practically indestruct- 
ible, but if one needle is used too often 
its dull point is apt to injure the more 
delicate sound-waves recorded on the 
disc, and as needles cost less than 
records, it is economy to use plenty of 
needles. One needle should not be used 
more than twice. 


Don't 


Needle 
wise 
and 
Record 
Foolish 


SS 
sy Se 


Raymond R. Wile 
Research Library - 


Now place the sound-box in the small 
crotched rest at the left, where it will 
remain secure. 

Wind the Gram-o-phone by means of 
the crank-shaped key, being careful not 
to force the spring too tight; release the 
turn-table by lifting the brake-lever at 
the left, and then regulate the speed- 
adjusting rod, which is at the left of the 
nickel-plated spring-cage, turning the 
rod to the right for slower, and to the 
left for higher speed, until the turn-table is 
revolving at about seventy turns a minute. 

The instrument is now ready for play- 
ing. The operator should remain at the 
rear of the instrument with the key and 
nickel spring-cage towards him, and the 
horn pointing in front of and away from 
him ; then place the record on turn-table, 
and secure it in position by screwing 
circular clamp, not too firmly, on the 
central pivot; insert needle in needle-arm 
by releasing set screw, and fasten firmly. 

Place sound-box at right-hand edge of 
the record, at the side nearest the brake, 
being particular to see that that the 
needle is in the first gr groove. 

The mechanism should be in motion 
when the needle is. placed | on tl the record, 


——— 
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TO SET UP 
THE GRAM-O-PHONE 


The Gram-o-phone, when it leaves 
our warerooms, is securely packed in a 
strong wooden case; all parts are de- 
tached and so distributed about the case 
as to render injury almost impossible. 
The case should be opened carefully and 
the parts compared with the foregoing 
illustrations, in order that no portion may 
be overlooked. Be particular not to 
overlook or lose anything packed in the 


horn. 


The instrument is then ready for as- 


sembling as follows: 





If, when setting up the Gram-o-phone, 
you are in doubt on any point, drop us 
a line, and we will take pleasure in giv- 
ing you all the information in our power. 
It is to our interest to have every Gram- 
o-phone user thoroughly understand the 
instrument, and we stand ready cheer- 
fully to answer all questions at any time. 


é 


NATIONAL 
GRAM-O-PHONE CORPORATION, 


874 Broadway, New York. 
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THE GRAM-O-PHONE 


The simplicity of the Gram-o-phone is 
such that any one who carefully reads 
the following description and instruc- 
tions will be able to set it up, keep it in 
perfect order, and obtain from it the best 
results. 
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CERTIFICATE OF INCORPORATION 
_ © Or 
NATIONAL GRAMOPHONE COMPANY. 

We, the undersigned, desiring to form a corporation pursuant 
to the provisions of the suviness Sorpoxatione Law, all being of 
full age, citizens of the United States, and residents of the State 
of new Vork, do nereby certify: 

First: The name of the proposed corporation is National 
Gramophone Company. 

Second: The purposes for wnich it is to be formed are; to pur— 
chase and take over a contract or contracts for tne sale and intro- 
duction of gramopnones, and the license, exclusive or other, to in- 
troduce and sell tne same, granted, or which nay nereatter granted 
by the Berliner Gramophone Company, a corporation organized and do- 
ing business under the laws of the State of Virginia, or any other 
corporation or person for tne introduction of —_ gramophones, for 
the exclusive manufacture, sale or use whereof said company or com- 
panies, person or persons, may own patents issued by the United 
States of America, - of any other similar instrument or instruments 
for yeesrdine or reproducing sounds; to manufacture, own, sell, 
lease and operate. gramophones, gramophone goods and otherfapplican- 
cesuseful in, or connected therewith; to purcnase and own material 
to be used in the manufacture, production or operation thereof; to 
own, hold ani control patents, United States and foreign, issued 
and to be issued for and uron such articles, and upon processes and 
systems for the manufacture or production thereof or the accomplisk- 
ment of results produced thereby; to license others to prosecute 


such business and use said inventions and appliances, so far asyMappr wile 
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be consistent with the right which iay be acquired by it; to intro- 


duce and exploit such inventions and manufactures, and to own and 


control patents, inventions and discoveries useful for that purpose: 
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to manufacture, deal in and sell articles which may be manufactured 
and buy and sell articles which may be advantageously by bought 
and sold in connection with said business; to purchase and sell ma- 
chinery and other property necessary or convenient in the transac- 
tion of the business of this company; to own, control, sell and deal 
in stocks and bonds of corporations using such machines, appliances, 
inventions; to deal in or with them, or any of them, so far as this 
may be done in accordance with the laws of the State of New York, 
and as shall be useful or adavantageous in conducting the business 
of the company; to buy or lease lands and buildings for tne conduct 
of such business, and mortgage, lease or sell the same if expedient; 
to raise means for the conduct of such business by the issuing of 
bonds or char gurnuneens, and to mortgage for that purpose, the 
charter and franchises of this corporation; and in feneral, to do 
and perform any and all acts and negotiate and carry out any and all 
contracts and arrangements whic’ shall be deemed by its directors 
or officers necessary, convenient or advantageous therein or there- 
to. | 

Third: The amount of the capital stock is Fifty thousand 
(50,000) Dollars. 

Fourth: The number of shares of which the capital stock 
shall consist is five hundred (500), and the amount of capital 
with which said corporation will begin business is Fifty eKonsand 
(50,000} Dollars. 
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Fifth; ‘The 


City of Yonkers, County of Westchester and State of New York, and 


and Brooklyn, and throughout the united States of America. 


Sixth: Its 


its business is also to be carried on in the Cities of, New York 


location of its principal office is to be in the 


duration is to be fifteen years. 





Seventh: The number of its directors is to be three. 


Eighth: The 
for the first year 
Names. 


Frank Seaman, 


Harry BentZ, 


William B. Owen, 


Na Ninth: The names and post-office addresses of the subscrib- 
ers, and the number of shares which each agrees to take in the cor- 


poration are as follows: 


Names. 
Frank Seaman, 
Harry BentzZ, 


G William EB. Owen, 


IN “WITNESS YWHEREOF we have made, signed and acknowledged this 


certificate this 19th day of October, 1896. 


names and post-office addresses of the directors 

are as follows: | it 
Post-cffice addresses. 
Yonkers, New vork. 
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113 West 76th Street, New York, New York. 


lL Gramercy Park, New York, New York. 





Post-office addresses. Number of shares. 


Yonkers, N. Y. 498 
New York City, N. Y. dee 
New York City, N. Y. : 


ante OO ot ih Nl 


Frank Seaman 


Harry Bentz 
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William Barry Owen. 
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State of New Vork, 


“~s-~™ City and County of vew York, ss: 


On this 19 day of October, 1896, befcre me, the subscriber, 


personally came Frank Seaman, Harry Bentz and Williem B. Owen, 


to me know 


ed in and who executed the fore going certificate, 
knowledg ed that they executed the same. 
F C Hardy 


Notary Public 








Kings Co. 
(Seal) Certif filed in N Y Go. 
(Endorsed) 
- THE NATIONAL GRAMOPHONE COMPANY. 
CERTIFICATE OF INCORPORATION, 
= ita x for privilere of oreanization n} STATE OF NES a 
|. ore Gerweraden, HPPIAe ft GPARETEDY = 
( 5, : eh a Cae Lee eee er Be , 
| } ILED AN > (acd: 
2.78 : RECCHOED. 0230 OA. DE 109 
Unc er Gia gk a a3 ¢f 1896. Anc rey Esecy ice 
: is _— Trescures before Filia , DEPUTY SECRETARY GF STATE. 
; ad ” State of Hew York, at : ee 
! ITY AND COUNTY OF NEW YORK, A) 


I, EDWARD-F.- REILLY, Clerk of the City and County of New York, and also Clerk of the Supreme Court 


the County of... Kings, _......... with his autograph signature, and was at the time of taking 


for the said City and County, the same being a Court of Record, DO HEREBY CERTIFY, That 
EF . C . Hardy + | 


has filed in the Clerk’s office of the County of New York, a certified copy of his appointment as Notary Public for 
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the proof or acknowledgment of the annexed Instrument, duly authorized to take the same. And further, that I 


"am well acquainted with the handwriting of such Notary, and ae believe the Senavure to the said certificate 
-. of Proof or acknowledgment to be genuine. 


fora] In Testimony Wuereor, I have hereunto set my hand and affixed the Seal of the said 


4 z . : Court and Snare 21 eee eee #6. Lm i ea Say 7 a 2 OCT... - “a 96. 
“a ae ’ : = oe as es pt ac, Mg Rea if - EDWARDE_REILLY, Clerk. : : 
1 t F ; 1 : = 1 “a 2 J 7 2 , * 
oot ee 5 arate my en on = . — +" ‘i 
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nN, and known to me personally to be the individuals deserb-— 


and severally ac- 
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State of Tew Work, Ls: f, 
OFFICE OF THE SECRETARY OF STATE.) 
I have compared the preceding 


with the original Certificate of TrrCor prorat vorr Of :::::cccoccvcvcvnnvcineviesnsntnvinsninirnnnensnnsnnsnn 
wine ational...Gramophone..Company y--- 


ee ee ee ee re ee ee 


filed and recorded in this office ON tN... 2BCR oon AAY Of. OCB OBER gm 
18..96.......,and do HEREBY CERTIFY the sanve to be a correct transeript 


therefrom and of the whole of said original. 


—— 


Witness, my hand and the Seal of Office of the 
Secretary of State, at the City of Albany, 
CPEGR cc NIB Bios. 






one thous 
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UNITED STATES CIRCUIT COURT, 
For THe SovTuean Tastrrict oF NEW VYorE, 
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AMERICAS GKAMIOMNIONRE CoM- 


PANY, Comphienunent, 
Tn 
Vo. hiquity 
THE NATIONAL (GKAMODPHONE Cong 
PANY wid FRANK SLAMANN, 


DEFENDANT s BRIEF ON MoTvion FoR 
PRELIMINARY INJUNCTION, 
Hiv Mk. GUsTAV Ibissing. 


May it please the Court : : 

This is a anetion fora preliminary injunction 
aviinst an alleged mifrinpementot the Hell & Taia- 
ter VPutent No. 3gt.21g, amd more especially of 
Chums ty te 23 of said patent, which were recently 
sustained as valid bw Judge Sip aan in the case of 
the American Graphophone Company vs. Lecds (87 
Federal Reporter, 573), and twoof which have been 
held valid lw Jude Gkoscer in the Amet case (F0 
oiss SS: Reape 

The validity of thes+ chums, as we understand 
them to lieve been comstrued ty Tudpes SHiparan 
wd Chaos is neat contested for the PMIrpases of 
this, motion, The,poits unred ly the defendant 
are, ow the other dna, nrst, (he fact that the con- 
struction which Judges SUMAN ail Gkoscur 
wave da Uese chatisis suchas tu mounifestly free 
the detendiue’s deviee froin them comtroal : second, 
tlicat oboe questions Hevessiry bes bee cleatiedead W order 
lo brine the defendant's deviee within the terns af 
complainant's claws, a that were possible, have 
Hever bee cousulered ly any Court: third, that 
There is ia iiniringement of complainant's claims, 
however comstrincal, amd, fourth, chat under all the 
crrennistunoes of the ease, wlieh will be set out at 
large, he wiant of a prelnary ijunction would 
bee dndecguritcelaly, 

Inorder to properly understand the scope of the 
Chas of Ue qeikent on whieh an typunetion os 
asked it wall be necessary to consider, bapetly, the 
Hiprovements whieh these clots are desivmesd te 
vuver, rumsil deo choo this we liave: to eosnler the prier 
stil. 

The Mdisan Phonograph, as potted out in Jide 
SHIUMAN'S aheetsign, ciilaxdies a aiachine whieh 
hoth records and reproduces speech, The record, 


Phin Cayre 
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in this cause, was nade by indenting it upon the sur- 
face of a yielding material, such as paper saturated 
or coated with something hke paratiine and covered 
by a sheet of tinfoil. ‘The tinfoil received an 
impression from an indenting point secured to the 
centre of a ripidly-mounted diaphragm. The difh- 
culty was that the material of the tintoil was pliable 
and that the indenting point bent the tinfoil down 
and around the point of contact and thus distorted 
the indentations, Besides, the record is said to 
have been perishable and easily obliterated and 
easily injured when removed from the machine, 
and after a short time the indenting process fell 
into disuse. Nevertheless, we have in Edison a 
record adapted for reproducing sound, in which 
the sound is represented by a groove with an 
undulating bottom, which undulating bottom 
ives motion lo a rand reprone ne stylus in a 
direction perpendicular to the face of the 
record. 

Bell & Tainter improved this device of Edison 
into the well-known Graphophone. They did 
this by discarding the tinfoil and using instead 
a wax or wax-like material into which the record 
was engraved or cut by boldly removing chips of 
the substance of the imaterial, as distinguished 
from the process of indentation as used by Edison. 
‘The wax or wax-like material was, on the one 
hand, supposed to be soft enough not to offer any 
undue resistance to the engraving or cutting stylus 
in the act of recording sound, and was, on the 
vther hand, considered by them so hard that the 
record should not be readily injured or be readily 
worn out by the reproduciug stylus in the reprodu- 
ciny operation. The sound record on the wax 
evlinder uf Bell & Tainter is found at the bottom of 
the record groove, just as in Edisgn. So, too, the 
vilbralions are imparted toa stylus ina directicn 

erpendicular to the surface of the record cylinder, 
just as in Edison. The operation of reproducing 
sound with Hell and Tainter’s wax-hke lieder and 
with Edison's tinfoil-covered cylinder 1s precisely 
the same. Nevertheless, the difference in the 
uiaterial used by Bell and Tainter, wax as against 
tinfoil, and the difference in the method of cutting 
the record as distinguished from indenting it, have 
been held, so far as the question has yet been liti- 
gated, to have created such an advance in the art 
us to entitle the wax cylinder of Bell and Tainter, 
carrying their engraved sound record, to be regard- 
ed asa usefulinvention. As such it Las been sus- 
tained by Judge Groscvp and by Judge SHIPMAN 
in the cases above referred to, and by Judge 
WHEELER in the case of the American Graphophone 
Company vs. Waleutt, 67 Fed. Rep,, 4551. 

There was another thingy necessary to be done 
in orler tomake the Phonograph of Edison suc- 
cessful asa reproducer of speech, and what this 
was will best appear trom a study of the shape of 
the record prooves of Heil and Tainter’s wax 
eylider as manufactured by the complainant. A 
photogmpl onavery much enlarged scale, obtained 
ry a process of micro photopraphy, is appended to 
the Tvous affidavit and wimarked “Chapanan Micro 
puetuyraph Griphophone Grooves." This ploto- 
raph, itis to be deena: shows the appearance 
of the prooves of the Grphophone wax cylinder a 
they appear in cross-section, the cut) being mace 
nota the direction of the lengthof the prooves but 
acress a number of comecutive LrinVves wt Tigh 
angles tothe prooves, and ana direction parralle 
tothe axisof the evlinder, The photograph show 
that these progves are exceedingly shallow an 
very browd im comparison with thetr depth = 1 
furthermore shows that there an’ mlees betwee 
the grooves about as well defined as the groove 
themiselves, the sides of two adjacent prooves, | 
fact, coalescing into amore or less sharply defi 
rile, 

At this point we wish, once and for ull, te ins 
upon a matter which completely disposes of con 
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plainant's contention in his present motion, It is 
this: that no decision which has ever becn rendered 
by any Court, sustaining the Bell & Tainter patent 
in suit, has gone beyond the specific wax-like 
material with an engraved record having sloping 
walls and having the record in the undulating bot- 
tom of the groove. In none of the adjudicated 
eases did any of the defendants use anything but 
such a wax-like recordin which grouves, of the 
specified shape, were cut or engraved. ‘Therefurc, 
in none of the adjudicated cases was il necessary to 
decide more than the novelty of this one feature, 
and if more had been decided it would have been a 
mere gbifer. But the factis, and it will abundantly 
appear hereafter, that the Courts, in the adjudicated 
cused, did not attempt to go beyond the wax-like 
record with the engraved groove of the specified 
sin This element, either by itself or in combi- 
nation with another element, has been the basis of 
every decision sustaining the patent. No adjudi- 
cated case holds a device which does not employ 
such wax-like record as aninfringement. Wedeem 
iL unnecessary to repeat this matter again and 
apail throughout the course of this brief, but insist 
here that this alone disposes of the present motion 
adversely to contplainants, for the defendants 
employ neither a wax-like record nor has their 
record engraved grooves nor grooves of the shape 
of those used by complainant. 

Now, with a wax record having a groove of the 
suape shown in the Chapman photograph, and, be 
it always remembered, with a sound record at the 
very bottom of the groove, it would manifestly be 
a very difficult thing to construct a machine carry- 
ing the diaphragm and stylusin a rigid and unyield- 
ing manner in which the construction should be so 
exact that the stylus would always rest at the bot- 
tom of this very broad and very shallow groove. 
Bell and Tainter, therefore, conceived of a simple 
method of overcoming the difficulty, which con- 
sists, in effect, in giving a.very small amount of 
lateral play to the mounting for the diaphragm, so 
that when the stylus is placed within the purview 
of the record groove, whether near the top or near 
the bottom of the side wall, then by the simple 

rocess of tapping the wax cylinder, or by the jar 
incident to the motion of the cylinder, the ‘islis 
will of itself gravitate to the bottom of this groove. 

This method of mounting the stylus, embodying 
a trifling amount of lost motion ina lateral direc- 
tion, has besides the advantage that if the stylus, 
when placed upon the wax cylinder, should happen 
to rest on the ridge between two adjacent grooves, 
that then the same process of tapping the cylinder 
will cause the stylus to slide down into one or other 
of the two adjacent grooves. As the Graphophone 
wax cylinder in ordinary practice has about one 
hundred helical turns of the record groove to the 
inch, it will be seen, in order that the stylus may 
be able to effect the function which we have just 
described, of automatically gravitating to the bot- 
tom of a preselected groove, when the stylus is 
resting on the side walls of the groove, or of falling 
into one of two adjacent grooves, when the stylus 
is placed on the ridge between the grooves, that the 
amount of necessary lateral play is exceedingly 
sliyht, being at most one hundredth of an inch, 
though in the commercial construction it may be a 
trifle more than this, In the Patent No. 341,214 it 
is shown as effected by a small bit of rubber tnbing, 
nuinbered 32, and well shown in Fig. 8. 

That we have correctly stated the functions of 
this lateral adjustment of the mounting for the 
stylus appears on page 4 of the patent in suit, from 
which we quote as follows : 

‘No special care is necessary to insure its adjust- 
ment [meaning the reproducer], for, if the repro- 
ducer K be allowed to rest ayainst the record 
with the style upon the engraved line, the style 
will of itself gravitate to the éeffom of the 
froove.”’ 

Or ayrain, from the same page : 

“Difficulties on these accounts are avoided by 
the loose or flexible mounting of the reproducer, 
the style automatically adjusting itself to the 
proper place on the record," 

The truth of the facts relating tothe lateral 
adjustment more fully appears from the testimony 
of Mr. Charles S. Tainter in the Leeds case, who 
testifies that he was the Sumner Tainter who is one 
of the grantees of the patent im suit. In answer to 
question 7 of his directexamination, and in answer 
to questions 24, 25, 26 and 27 of Ins cross-examina- 
tion, this patentee fully goes into this matter, 
While we consider it desirable that all of these 
questions and cross-questions be considered, we 
limit ourselves to a quotation of Mr. Tainter’s 
answer to question No, 7 as follows -: 





Continued in our vext 
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UNITED STATES CIRCUIT COURT, 
FOR THE SOUTHERN DISTRICT OF NEW YORK. 





AMERICAN GRAPHOPHONE Com- 
PANY, Complainant, 
In 
Vs. Equity 
THE NaTIONAL GRAMOPHONE Com- 
PANY and FRANK SEAMANN. 


DEFENDANT'S BRIEF ON MOTION FOR 
PRELIMINARY INJUNCTION. 


* By Mr. Gustav BIssiInc. 
(Continued) 


“The difficulty of tracking the groove increases 
as its width and depth diminish. With record 

rooves equal in size and shape, the reproducer 
will follow a pitch of ten to the inch as readily as 
it will one of one hundred; but should the repro- 
ducer, for any reason, leave the groove it might, 
in the case of the course pitch travel along on 
the surface of the record cylinder between the 
prvores while with the fine pitch the space 
between grooves being too narrow to support 
the reproducer the motion of the cylinder throws 
it to one side or the other and into the groove. 
If, in the case of the coarse pitch the width of 
the groove is made equal to the pi/cé, the track- 
ing will be less difficult than in the case of the 
finer pitch, as there is no place for the repro- 
ducer to rest outside the yroove, and when the 
groove Is large it is more effective in guiding the 
reproducer. A disturbance that would throw 
the reproducer out of a fine groove would not 
interfere with the tracking of the large one. We 
were for a long time embarrassed in our work 
by the difficulty of reproducing from a narrow 
and shallow record. On the one hand, the 
success of the method of enyraving depended 
upon reducing to a very fine hair-like line the 
cross-section of the record proove. On the other 
hand, it was utterly impossible with the repro- 
ducing instrumentalities of the time to reproduce 
from such a record. This difficuity was so preat 
that we gave up fora time all hope of producing 
satisfactory results by the rubbing method of 
reproducing and made numerous experiments 
with other methods, as by jete of air and other 
fluids. After conceiving the idea of the yielding 
pressure reproducer, which brought us back to 
the rubbing method, it required a preat number 
of experiments to determine the construction 
of a reproducer which would automatically track 
such a fine groove as could be made by the 
engravings method and maintain constaut contact 
therewith jt wuitorm pressure." 

What Mr. Tainter here says about a narrow 
#roove requires a word ofexplanation. Manifestly 
he needed a groove which wus narrow in an 
absolute seuse measured by the ordinary standard 
of things about us. But the Chapman photograph 
sufficiently shows that his groove, in a sense 
relative to the depth, was quite broad. Nor 
Shonkd confusion arise from the shape of the cutting 
stwle shown in the Bell & Tainter Patent. The 
style there shown has sides mecting at an acute 
angle. But it is to be remembered that only the 
extreme point of the style operates in cutting, for 
the «lepth of the record grooves in the wax cylinder 
is not over one five-hundredth of an inch, So 
suitll a dimension it would be Impossible to 
indicate in a drawing made to seale, which is the 
case with the drawings showing the cutting tools 
in the patent. Tfow the extreme point is shaped 
the patent does not and cannot tell, The Chap- 
min photograph shows how the tool must have 
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been shaped to make the blank which was bought 
from the agents of complainant’s corporation. 
This, then, disnoses of the lateral adjustment of 
the stylus mounting. 

But in addition tothe slight flexibility later- 

ally, it is manifestly also necessary to have 
a Hexibility to the support of the stylus in a verti- 
cal direction toward and from tbe bottom of 
the record groove, fur manifestly if the diaph- 
ragm be rigidly mounted in a vertical direction 
then it would be necessary to so adjust it that 
normally the point of the stylus will reach to 
the bottom of the deepest record groove. When, 
therefore, the shallower record yrooves come 
into play, there will be a useless amount of 
friction and wear and a corresponding distortion 
ofthe record. Therefore, Bell and Tuinter allowed 
sufhcient flexibility in a vertical direction in 
mounting their reproducing stylus, so that the 
stylus could gravitate to the bottom of the groove 
and could rest with a yielding pressure against the 
record at the bottom of the groove. Manifestly, 
we repeal, the whole idea of Bell and Tainter's 
construction is to have the reproduciny stylus rest 
with a yielding pressure against the bottom of the 
groove, for here their record is found and here the 
undulating line imparts motion to the stylus in a 
direction perpendicular to the surface of the wax 
cylinder. Both the lateral and the vertical flexi- 
bility of Bell and Tainter's universal joint, then, 
assist in permitting the stylus to yet to the bottom 
of the record yroave. This is the sum and 
substance of the function of the tlexible mounting 
for the reproducing stylus. 
_ This, then, was the second feature of the 
invention claimed by Bell and Tainter, namely, 
the combination with their wax cylinder of a loose 
mounting in @ lateral and vertical direction in the 
Ssuppport for the stylus, having, it is truc, an 
exceedingly minute compass, but still a compass 
large enough to enable the stylus to automatically 
fall into one of the two adjacent grooves from the 
ridge between the grooves, or, when placed within 
the purview of the groove, to pravitate down the 
very slightly inclined and rather wide side wall of 
the groove to the bottom of the groove, where the 
sound record is actually found. The peculiar 
shape of the souml-record yroove of Hell and 
Tainter, shallow and exceedingly wide in com- 
parison, was made necessury by the fact that, with 
the engraving or cutting process, a deep proove 
would have encountered so much resistance in 
the recording operation as to make the sound 
record untrue to the original soun’. A shallow 
froove was necessary. This shallow groove, how- 
ever, required some means by which the stylus 
could be automatically guided to the bottom of the 
groove, and that means, as adopted by Hell and 
Tainter, was the loose mounting of the stylus 
support. This fexiblie or universal mounting, as 
we have said, has a compass not necessarily laryer 
than one one-hundredth of an inch. 

The combination of the peculiar wax-like sound 
record of Heil and Tainter with the flexible or 
universal mounting for the reproducing stylus 
which we have described has been held patentable 
both by Judge Groscur and by Judge Surman: 
aud, so far as we are aware, these two features—the 
wax cylinder with a cut or enpraved record of the 
shape described fev se and the wax cylinder with 
a cut or engraved record of the shape described 
In combination with the flexibly mounted stylus— 
are all that have been held patentable up to the 
present time to Bell or Tuinter by any United 
stutes Court. 

We may now turn to the work of Mr. Emile 
Rerliner as embodied in the well-known Gramo- 
shone, the infrinving character of which is alleped 
mm the bill of complaint, | 

Just as Rell and Tainter found the basic ideas 
of their iuyention in the Edison Phonograph and 








just as they, adopted certain changes to make this 
type of Phonograph successful, so Berliner found 
the busic ideas of his invention in the Scott 
Phonautograph and later in the theores of the 
Frenchman Cros, and after years of experiment 
hit upon plans which put the impractical apd 
uncommercial ideas of these earlier scientists into 
practical and commercial form. : 

The Scott Phonautograph, which is well known 
to students of science and 1s described in the Lyons 
afidavit and in the Berliner Franklin Institute 
lecture, is a device for recording but not for repro- 
ducing speech. It consists of a membrane Carry- 
ing a stylus, which bears against a rotating cylinder 
covered with lamp black. As the cylinder rotates, 
sounds are uttered in the vicinity of the eee 
and the diaphragm is set into vibration. y 
means of these vibrations the style removes the 
lamp black in the cylinder along an undulatory 
line. The action is precisely like that of writing 
with a stylus on a smoked-glass plate, The stylus 
does not move perpendicular to the surface carry- 
ing the lamp black, so as to make a groove with 
an undulating bottom or a groove of varying depth, 
but, we repeat, the style is moyed laterally only, 
so as to make a laterally undulating line upon 


the surface of the cylinder, which accurately © 


pictures the sound which has been uttered against 
the diaphragm. : 

The French Cros carried Scott's idea further, 
and attempted not only to record sound in the 
manner set out by Scott, but also to reproduce the 
sound thus recorded. Without going here at large 
into the processea detailed by Cros, which are 
fully set out in the affidavit of Mr. Lyons, it may 
be said that he suggested the inscription of the 
sound record along a latterally undulating line on 
the surface of a smoked plate, and then, by-.a 
process of photo-engraving, the making of a metal 
Seip carrying in its face a groove of eves depth, 

ut with lateral undulations correspondiny to the 
sound waves. From this groove of even depth, 
with the sound record on the side walls thereof, 
he proposed to reproduce the sound. 
hat is to say, while the Edison Phonograph 
had the sound record in the form of a groove with 
an undulating bottom, Cros' idea was to have.the 
sound record along the sides of a groove, the 
bottom of which was entirely even, So, too, while 
Edison reproduced by moving a reproducing stylus 
perpendicular to the face of the record material, 
Cros proposed to reproduce by moving the stylus 
luterally in a direction parallel to the face of the 
recor material. Now, Berliner, after four ee 
of constant experiment, devoted to this subject 
alone, was enabled, without departing from the 
fundamental principle of Cros, to put bis ideas 
into practical form, just as Hel) and Tainter, after 
their experiments, succeeded in putting the ideas 
of Edison into practical form without departing 
from the fundamental principle of Edion, 

Herliner, although yrnorant of Cros’ work until 
after his own experiments had well prog 
elfected this improvement on the Cms conception 
by using. as his oriyrinal record plate, a zinc plate 
covered with a very thin fatty film instead of Cros’ 
sinoked glass plate, winch fatty film Rerliner 
removes along a laterally undulating line of even 
depth by the recording stylus. After having 
removed the material of the fatty film along the 
laterally undulating line, the zine plate is placed 
in un etching bath, amd the material of the zinc 
plate is eaten out along ayroove having undulations 
in @ lateral direction, but having a uniform depth, 
depending merely upon the time of the iinmersion 
of the zinc plate in the etching bath, When the 
groove has n etched to asuthcient depth, the 
zinc plate is removed from the etching bath and 
placed in an electro-plating bath, where it is 
electroplated with copper. The copper plate thus 
obtained has on its face, in a form, a ridye 
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of even height, but with lateral undulations cor- 
responding to the sound record. ‘This copper plate 
is then used to impress the sound record into hard 
rubber plates, which have been temporarily soitened 
by heat. One copper plite may thus be used to 
impress as many as a thousand rubber plates. 
Each rubber plate carries the sound record in the 
form of a spiral groove of even depth with lateral 
undulations corresponding to the sound record. 

Such a hard rubber plate is one of the important 
inventions of Mr, Berliner and is covered in his 
Patent No. 545,623, dated October 29, 1595, a copy 
of which is annexed to defendant's affidavits. ts 
advantages are obvious. First of all it carries a 
more acctrrate representation of the sound than 
any record tablet yet devised. This is due to the 
fact. that there is no substantial resistance to the 
notion of the recording stylus in recording sound, 
for the fatty film on the zinc plate may be made 
almostinfimtesimally thin, and what little resistance 
there is must be uniform. In the Phonograph 
wax records, the wax offers considerable resistance 
to the recording stylus, for the groove mast be of 
appreciable depth in order to do good work in 
reproducing and besides the resistance to the recor- 
ding stylus varies with the depth of penetration, so 
that the sound record is distorted to this extent. 
Ayain, the rubber record is bard and indestructible, 
so much so that the indentation by the copper plate 
must be effected when it has been softened by heat. 
It would be physically impossible to cut or engrave 
it with a stylus actuated by sound vibrations. 
Again, it has the capacity for unlimited reproduc- 
tion ina cheap and simple manner, one pressure 
with the copper plate impressing the entire record 
of all the sounds. In the wax record, each record 
must be made separately by directly cutting the 
sound record upon it, sound by sound. Again, 
since the record in Mr. Berliner's rubber plate is at 
the sides of the groove instead of the bottom, the 
stylus need not, and dors not, bear with any pres- 
sure against the record on the side walls of the 
groove, so that there is no distortion of sound in 
reproducing due to initial pressure and consequent 
friction. . . 

But there is another feature of Mr. Berliner's 
invention in which he improves on Cros and that 
is the combination of the peculiar hard-rubber 
record which we have described with the mounting 
for his reproducing stylus. As appears from Mr. 
Berliner's patents, and also from the model exhibn 
of the Gramophone, Mr. Berliner has discarded 
all the screws and gears used by prior inventors 
and all of the complications incident thereto, 
among them the necessity for the minute lateral 
and vertical play of the Rell and Tainter joint, 
and has boldly caused the record yproove itself to 
do the work of propelling the stylus and the whole 
reproducing apparatus from its outermost to its 
innermost convolutions. Thisinvention 1s also one 
of a most important and valuable character. It 
dispenses with all the complications considered 
. necessary before his invention thereof in a matner 
as simple as it is possible to conceive. This idea 
‘has been patented to Mr. Berliner in his Patent No. 
534.543, and more pertcugely in claim No, §. It 
has been considered by all who have had reason to 
examine the subject as one of the great steps in the 
art of sound reproduction, 

If we consider the history of the two inventions 
of Bell & Tainter Graphophone and of the Berliner 
Gramophone, it will be apparent to any one skilled 
in patent matters, from the very history of the art, 
‘wat there can be no conflict between two inven- 
tions developed along such different lines. It 
is. apparent, without any technical consideration 
of claims or patent specifications, that nothing 
which Bell & Tainter has done can interfere with 
the work of Berliner. Berliner started from Scott 
and developed the ideas of Cros. Bell & Tainter 
started fromm Edison and developed the ideas of 
Edison. Berliner converted the theories of Cros 
into a practical sound-reproducing machine. Hell 
& Tainter converted the ideas of Edison into the 
practical Graphophone. 


Berliner, amoung other things, took the metal 
record of Cros, with its laterally undulating grooves 
of even depth, and, by many improvements on 
the processes of Cros, converted it into a hard- 
rubber record with a laterally undulating groove 
of even depth, Bell & Tainter took the tin foil 
cylinder of Edison with its groove having an undu- 
lating bottom and converted it‘into a wax cylinder 
with a groove having undulating hottom. Berliner 
used a mounting for his reproducing stylus, which 
should have a compass from the innermost con- 
volutions to the outermost convolutions of the 
record, so that the stylus would be propelled across 
the whole record by the groove without the 
meceasity of screws and gears. Bell & Tainter 


+ 


LOOK LE MIPWY-SUpPpPOTtCd SLYIUS wh secsaouis, eeaerey 
while retaining the seréws and gears of Edison, 
yave it the tiniest possible amount of play, so that 
the stylus would automatically adjust itself to the 
bottom of the record proove, 


- We need merely inspect the Chapman photo- 


graphs which show a cross-section of the record 
yrooves of the Bell & ‘Tainter wax cylinder and 
of the Herliner hard-rublher plates to convince 
ourselves that the only possible argument, how- 
ever stretched it may be, which could be advanced 
in favor of a conflict between the Bell &.Tainter 
and Berliner inventions has no foundation im fact. 
This argument manifestly is that since the lateral 
adjustment of mounting which Berliner employs 
for his stylus is wide enough to take im gll of his 

rooves, thal it must also be wide enough to take 
in a single yroove or two adjacent ie a and 
therefore, this lateral motion will permit of an 
adjustinent of the stylus within the record groove. 
But when we come to exatnine the photographs, 
we find that whereas the record grooves of the 
Graphophone wax cylinder are very shallow and 
have a long slope, very much like the roll of a 
gently undulating prairie, the record grooves of 
Berliner are like litle cup-shaped depressions in 
an absolutely flat plane. In the Berliner tablet 
there is a U-shaped groove or perhaps a sermi- 
circular groove, anid between two adjacent grooves 
there is an absolutely flat space about two times 
as wide as the width of a single groove. VFurther- 
more, the stylus substantially, though loosely, fits 
the Gramophone groove. This being the case, 
it is manifestly a stretch of language to talk about 
adjusting the Gramophone stylus within the Gram- 
phone groove. You might as well talk about 
adjusting a billiard ballin the pocket of a billiard 
table. You put the ball over the pocket and let 
it drop into it; that is all the adjustment there 
is. So in case of the Gramophone stylus, you put 
the stylus over the groove and let it drop in, and 
when it gets in it stays there. There is only one 
place for it, and that is the right place. Nor 1s it 
possible to have the Gramophone stylus automati- 
cally select between two adjacent grooves, because 
if, in the Gramophone, the reproducing stvlus falls 
on the flat space shown in the photograph between 
two adjacent grooves, it would stay there, and no 
amount of tapping and shaking could get it off this 
flat portion. When on the other hand, we look at 
the photographs of the Graphophone grooves and 
see that here there is not a question of simply put- 
ting a stylus into one place, where it naturally 
belongs, but that it is a question of putting the 
stylus on any one of a dozen places, whether on 
the rulge between the two adjacent grooves or any- 
where along the side walls of the groove, we can 
readily imagine what the automatic adjustment of 
this stylus to the bottom of the groove means. 
There are twenty places where the stylus may go, 
and only one right place, and this nen place is 
found, automatically, by the loose adjustment of 
the stylus. 

To make this matter still more clear, we need 
only refer to the common practice, necessary with 
every Graphophone of tapping the instrument 
every now and then, so as to shake the stylus down 
into the hottom of the recorl groove. Any one 
who has long used a Graphophone, is famuhiar 
with this practice. It brings about the functions 
upon which Hell & Tainter have lanl so much 
stress, of automatically adjusting the stylus to the 
bottom of the record groove. ut there is no 
need for such tapping in a Gramophone. All you 
have to do is to look at the instrument and sce 
that it would be useless. The stylus fits the groove 
when it is in place. If the stylus is not in place 
tapping cannot help you. If the stylus is in place, 
then tapping is unnecessary. So, whether the 
stylus is in the groove or out of the groove, on the 
flat space between two grooves, there is no use 
of tapping, which means there is no automatic 
adjustinent of the stylus. The attempts of com- 
plainants’ experts to make out such an automatic 
aljustment would never have been made thal they 
made microscopic photographs of their own and 
defendants’ devices. 

We have thus shown the history of the develop- 
ment of the Graphophone and have shown the two 
ideas about it which have been held patentable, 
which are first, the wax cylinder with its cus 
record having a groove with an vadu/ating boffom 
and sfoping wal/s; and, second, the combination 
of this same wax cylinder with a mounting for 
the reproducing arm, having a minute amount of 
flexibility to admit of the automatic adjustment 


‘of the reproducing stylus along the wently sloping 


wall of the groove, so that it may find the bhottom 
of the groove where the record is. We have set 
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two features of most importance here being, first, 
the Aand rubber record with a daferal undulating 
groove of even deplh produced by indentation, 
and, second, the combination of this iecard with the 
mounting having a wide lateral range su as ty 
propel the stylus from one emd of the record to 
the other. We have finally shown that this lateral 
motion of the reproducer in the Gramophone has 
no function of effecting an automatic adjustment 
of the stylus either within a groove of a Gramo- 
phoue record or between two adjacent. grooves, 
and that there is no yielding or gravity pressure 
between the Gramophone stylus and the record 
which is formed at the side walls of the record 
rroove. That is to say, we have shown that it 
is impossible for Hell and Tainter to have a 
patentable claim reading on a patentable improve- 
ment in their own device, which shall at the same 
time read on the Berliner Gramophone, 


We have next to consider the dectsions of the 
Courts to see whether thev substantiate the views 
we have herein expressed, and here we first 
examine the opinion of Judge GroscuP in the 
Amet case (74 F. R., 799.) After reciting the 


yeneral principles which underly the operation - 


of reproducing machines, Judge GRoscuP, in 

speaking of the labors of Bell & Tainter, says: 
“The chief mechanical problem before the 
inventors was the making of a suitable and 
practical substance of deposit or record." 


The opinion then proceeds to point out the 
well-known character of their wax record with 
its cut or engraved proove and its sloping walls, 
and the general method by which sound repro- 
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“The Court further finds that any device 
which combines the reproducer described in 
‘Claims 19, 20, 21, 22 or 24 of said patent with the 
groove tablet or other body having a sound 
record as described in said patent and especially 
in claims 22and 24 is an infringement of com- 
plainant’s patent No. 341,214." 
_ . Manifestly, then, if these complainants had to 
rely upon Judge Groscup's decision, there is 


. nothing in the construction which he gave to their 


Claims which would hold the defendant's device as 





duction is effected irons si ha hie gine ty tate re belie fe PGuecinanue ae =f ries 
. the opinion pre c ates a7 au 24 : € patent wax record with a cut or engraved sound groove, 
, NO. 341.214, and proceeds in the following langaage: == aand it was this wax record in combination with the 
l | reproducer mounted so as to pre s by gravity upon 
- “It will be seen that, in order to follow the | the tndalations at the bottom which was held to 
l groove accurately, the reproducer must be loosely be a patentable combination and invention. 
mounted, aml this is accomplished by the unl- We have then to examine Judge SHIPMAN'S 
° versal joint described in the patent. Much decision (87 F. R., p. 873). After quoting a num- 
‘ stress is laid by counsel for complainant upon ber of the claims from the Bell & Tainter Patent 
' the patentability of the adaptation of this uni- No. 341,214, the opinion goes on to refer to the 
’ versal joint to the purpose of the Graphophone. prior art and more expressly to the work of Cros 
5 if the validity of the patent depended upon and of Edison, whereupon it dismisses the French 
t this contention 1 cca be disposed to hold device from consileration and descnbes more speci- 
i against it for J can see nothing novel aboul the fically the work of Edison. The opinion there- 
. qunt excepl ts new use, and such adaptation tc upon proceeds to give a history of the work of Bell 
new ute is mol, rm omy yudgement, pateniable & Tainter” From this part of the decision we 
: mention: @ut while far element. paren | quote the following sentences : 
" considered, 1s nef inveartion, the combination “The material of the record and the repro- 
. which embraces if inomy pudgement, ts. ducer are each necessary parts of the invention. 
: Either part without the other wonld be ineffect- 
f We have here a clear stutement to the effect ual, but in combination both tend to make an 
that in the opinion of ludge Groscurthe universal operative and successful instrument.” 

_ - inennting of the repreducer in the eed | he opinion goes on to refer to Judge Gros- 
S when that reproducer is considered by itself and cur's decision, and to emphasize the fact that 
f aside from the wax record, is not a patentable Judge Groscup considers the combination of 

vention, We have furthermore the express hold. record and reproducer A patentable invention, 
1 ing of the Judge that the combination of this Judge Shi man then SAYS « , : , 
\ oreproducer with the wax record is patentable, ‘This peculiarity of the dual invention of tne 
U for itis to be remembered that the wax re material for an engraved record and the repro- 
1 was the only one before the Judge. To empha ducer and the fact that the latter was brought 
= * sive is pomt, we quote the following sentence into being to make the former of practical value 
t from the aaa is of much importance inthe proper construction 
| of the quoted claims of the patent, if it should be 
is “Without complainant's reeord the defendant’ cane alone, though novel, 1s 
1 fevice wens ne a ye ic aN ees sed eae Thereupon the defenses to the claims of Bell & 
ua ab eee oem Wh complainants record. | Tainter are discussed, and to this end the work of 
the practical use, therefore, of defendant sderto : for ; Sa taia Mettish Patent 
c aie Uf the elenislitx Gf eciualaieat’s cone Edison, as shown for instance in his British Patent 
" Da , of 1878, is. considered. Speaking of this work 
; tion is actually andl necessatiiv empl ed | : 
t Judge SHIPMAN says: : 
. 4% a “He (meaning Edison) did not use, unless 
e As further emphasizing the pomt that fade experimentally, the biank made of wax or a 
e | Resctr considered the combination of the wa waxv substance which was to become dy réself a 
zi record ane of No loesely maunrted repentant th sound record to be used for reproduction,” 
¢ ttentable dnwention of the patent betere him ™ The Judge then goes on to consider the work of * 
quote the following citalies ours: Cros which he does in the following language: / 
e “It is unnecessary to describe the theories of 
\ “The svAstance wpon whieh the reeord vs ch the French scientists in regard to the material 
il and the reprowlucer thus loosely sroaiated, by for recording, because, while they used wax or 
= which it is enabled te follow the undulatuins € atearine or paraffine upon the surface of the 
+ the groowe, topether constitute an effective pp 
0 tion of the mechanism, Kither without th 
% other would be useless for the purpose af ‘ 
if Graphoplone of a Phowograph, agether the 

- Nw bring about a suecessfil result.  Thew thier 
T fore conslitule a patentabie combination " 
iT 
of We conclude by quoting the following sente™ 

= I from the decree in the Amet case, found oe Se 
“ 74 0f the Federal Reporter, page tons 
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recording cylinder niade of,metal or of glass, none 
of them altempted to reproduce the seund from 
the wux or parafhne or steurine record, but the 
reproduction was made from the metel surface. 

The declaration in the specification that ‘no 
one has reproduced sounds from a wax record by 
rubbing a style or reproducer overit' is true, and 
itis furthermore true that this combination, as 
shown in the patent in suit, eitherin method or 
operation or in the character of its result convert- 
ed the noteworthy but short-lived instrument of 
Edison into a machine of widespread use and 
permanent utiliy." 

Manifestly the Court here had in mind simply a 
sound reproducer in which the wax-like blunk 
which had been originally used ,for recording 
could, by itself, be used for reproduction, Tat is 
to say, it had in mind a device of the character of 
Edison, and threw out of consideration devices 
like those of Cros in which the same tablet which 
is used for recording is not used for reproducing. 
But if Judge SHIPMAN threw out devices of this 
character as having no bearing on the question of 
anticipation of the Bell & Tuinter claims, manifestly 
his Honor at the same time held in effect that the 
Bell & ‘Yainte: claims, as he construed them, 
would not be infringed by such a device ; for it is 
well-settled law that things, when subsequent, 
which are an infringement of claims would, if 
prior in point of time, be an anticipation thereof. 

_After Judge SuipMan has tully disposed of the 
prior art and the various defenses, he sets forth the 
importance of the Bell & Tainter Patent in the fol- 
lowing language : 

“The two improvements of importance, with 
respect to claims 1g to 24, inclusive, are the new 
matertad for a sound record upon which verfica/ 
undulating grooves with s/oping walls were 
engraved by a culling style; aud thereproducer 
which rested upon these grooves dy grari/y, and 
moving along them, ‘imparted to asevond diaph- 
ragm the vibrations incident to the elevations 
and depressions of the bolfoms of the groove.’ " 

The opinion again refers to the fact that Judge 
GrRoscuP was not dispused to regard the adaption 
of the universal joint to the reproducer as patent- 
able, when considered by itself. Judge SHIPMAN 
may have been inclined to the opinion that this 
universal joint of compliinant in the reproducer 
might ! e patentable in itself, because as he said : 

“The style needed not only the lateral motion 
produced by the universal joint, but also an 
elastic and yielding pressure ayainst the record."’ 

We call attention to the fact that the purpose of 
the lateral movement in the Gramophoné is entirely 
different from the purpose of the Jateral movement 
in the Graphophone and, as is fully «s:ablished by 
the affidavits, that there is no elastic and yiclding 

reasure against the record in the Gramophone, 
cause the record is on the side walls of the 
groove and the reproducing -stylus loosely fits the 
said walls so that the pressure is all on the point of 
the stylus at the bottom of the groove, which is of 
even depth and is nottherecord. Even, therefore, 
if Judge SHipMaAN had made the holding that the 
universal mounting of the reproducer in the Grapho- 
phone is patentable per se, which he did not, such 
iolding would not affect the question involved in 
the present motion, because the purposes and 
results which he attributed to the universal mount- 
ing are not found in defendant's machine. Judge 
SHIPMAN then voes on to say: 

“fut if the reproducer is not patentahle by 
itself, I fully avree with Judge Grosctp's idea of 
the patentuble character of the combination 
which appears in these claims, and concur with 
him that any device which contains the repro- 
ducer described in claims 19 to 24 with ayrooved 
tablet, or othére body having a sound record as 
described in the patent, and especially in claims 22 
and 24, is au infringement on the patent in suit.” 
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_ This is substantially the language of the decree 
in the Amet case (74-F. R., 100%). Claim 22, be it 
noted, describes a reproducer having a rubbing 
stylus, which means aétyle having a certain amount 
of initial pressure azainst tha record surface over 
which it slides, which is not the case in the Gramo- 
phone. It furthermore specifies that the repro- 
ducér is free tomove laterally to adjust itself to the 
wroove and there is no such adjustment in the 
Gramophone. Claim 24, 0n the other hand, des- 
cribes a record of wax or wax-like material, and 
there is no pretense that the defendants use such 
record. ‘fhe motion papers lerein expressly omit 
a reference to claim 24. 

As conclusive proof of the fact that Judge Sxrp- 
MAN did not proj ose to give claimis 19 to 24 of the 
patent in suit aconstruction as broad as the patent- 
ees may have hoped for, we quote the sentences 
immediately following those just quoted : 


“This construction is not so broad as that 
“‘which the solicitor for the patentees apparently 
“hoped for, but it limits the claimsto the improve- 
“ment which, in-combination, created the new 
‘machine, and which are abundantly described 
“in the specification.” 


Considering the question of infringement, Judge 
SHIPMAN held that a record made of metallic soap, 
the material being wax-like and capable of being 
cut like wax, was within the Bell & Tainter claims. 
Judge SHIPMAN also hild that since the defendant's 
reproducing machine was designed solely for 
reproducing the *wax-like. aound records of the 
patent, it was an infringement of the claims in 
question. 

Were further proof needed that the only ques- 
tions heretofore in litigation have involved the 
peculiar wax record fer se, or in combination, it 
will be furnished by the brief of these complain- 
ants in the Leeds case, extracts of which are tound 
in the Brownell affidavit. We ask the attention of 
the Court to each of these extracts. In the extract 
taken from pages 4 and § we find the complainants 
to have contended that the chief merit of the self- 
adjusting reproducer of the Graphophone lies in 
the part it played in the development of the 
engraving method, But these defendants use no 
engraving method. In the extract taken from 
page 21 itis asserted that no records other than 
wax-like records were in use at the time the brief 
was written, being December 10, 1897. This with 
the full knowledge which Complainant's counsel 
had of the hard-rubber records of the Graphophone. 
In the extract taken from pages 22 and 23 we find 
it again insisted upon that the engraved record was 
the only one under consideration. In the extract 
from page 23, the complainants expressly urge 
that an issue involving a record other than an 
engraved record was not before the Court in the 
Leeds case, so far as claims 22, 23 and 24 are con- 
cerned. In the extract from payes 24 and 25 we 
have the express assertion of complainant's coun- 
sel that claims 22,.23 and 24 covered a combination 
of two elements, one of which was the specific 
sound record the product of a specific method of 
recording, Such sound record is not used by the 
defendants in the case at bar. In the extract from 
pages 48, 49 and 50 it again apnears that the coun- 
sel for complainants in Leeds case asked for no 
bruader construction of these claims, 22, 23 and 24, 
than that above referred to, including their speci- 
fic wax record with its engraved groove. But the 
Court in deciding the Leeds case sustained claims 
19, 20 and 2t which read for the reproducer, only 
in so far as they define a reproducer used in com- 
bination with the record of claims 2z2and 24. This 
is clear from the language used by Judge GroscuP 
in the decree in the Amet case, which was adopted 
by Judge SHIPMAN in writing his opinion in the 
Leeds case. This we have quoted above. On what 
theory then these complainants, having contended 
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for and obtained adecision on claim 22, for instance, 
on the supposition that it covered no more than au 
engraved record, can now come into this Court and 
urge that this claim 22 covers a hard plate with an 
mmipressed or indented record, and, what is also 
necessary, that Judge SuivmaANn so held, these 
defendants do not understand. . 
The extracts which we have made from the decis- 
ions and complainants brief in the Leeds case and 
the conmments which we appended to the extracts 
fully and conclusively prove that so far as the Bell 
& Tainter Patent No. 341,214 has been in litigation 
upto the present time and so far as the claims 
thereof have received judicial construction, the 
Sisaeiie breadth which has been given to them has 
»een to hold as tributary thereto, first, wax or wax- 
like tablets or cylinders, with record grooves cut or 
engraved thereon, which grooves have sloping walls 
and have the’yound undulations at the bottoms of 
the grooves, and, second, the combination of such 
same wax or wax-like record with grooves of the 
character pointed out with the reproducing stylus 
having a flexible mounting of a character pointed 
out with the reproducing stylus having a flexible 
mounting of a character to enable the stylus to 
automatically adjust itself within the width of a 


single groove along the sloping walls of the groove | 


toautomatically find the bottom ofthe groove, and 
be held against the bottom by yielding pressure. 
It cannot be seriously argued that the claims of the 
Bell & Tainter Patent have ever been given a con- 
struction broader than that here indicated. . 

But such construction very clearly throws out 
the defendant's machine as an infringement of the 
complainant's claims; because the defendants use 
no wax-like record, but a hard-rubber record so 
hard that it can hardly be cut with a knife and can 
certainly not be cut with arecording style ; because 
they use no engraved groove and no groove with 
sloping walls of the character required; and no 
record at the bottom of the groove. Furthermore, 
the defendants use no combination of sucha record 
and a reproducer in which there is an adjustment 
of the style laterally within the width of a single 

roove, or in which there is an automatic falling 
into one of two adjacent grooves from the ridge 
between the grooves, orin which there isa yielding 
pressure against the record. 

Now, itis a well-settled principle of law that, on 
a motion for a preliminary injunction, the claims 
of complainant's patent may receive a construction 
no broader than that of the decisions adjudicating 
the patent. A recognition of this principle is 
manifestly fatal to complainant's motion. We 
therefore dwell briefly upon it. 

In the case of Carey vs. Miller (34 Fed. Rep., 
p. 392), a patent for the method of tempering fur- 
niture springs wasinvolved. This patent had been 
repeatedly sustained and held to cover a process in 
which the springs, during tempering, were kept 
below red heat. Judge LAcomaBE, in dismissing 
the motion for a preliminary injunction, in speak- 
ing of the patent, said: 

“It may be sufficiently broad to cover any 
degree of heat whatever, but that has not as yet 
been held by the Courts which have had it under 
consideration, Therefore, upon application for 
a preliminary injunction, the patent will be pre- 
sumed valid onlv to the extent expressly covercd 
by the decisions referred to." 

So, in the Consolidating Safety Valve Company 
vs. Ashton (26 Fed. Rep., 319, CoLT, J.), the Court, 
had beforesit a patent which had been sustained by 
the Supreme Court, but as there was a doubt 
whether the alleged infringing device came within 
the scope of the patent, as construed by the 
Supreme Court, a preliminary injunction was 
refused. 

50, too, we may extract from the case of the 
National Hat Pouncing Machine Co. vs. Hedden 
(29 Fed. Rep., 147), as follows: 

“It has been held to be ‘wellsettled that, even 
after the validity of a patent has been established 
in a suit, and notwithstanding the presumption 
thereby raised that the patent is valid, it may 
always be shown in another suit on the patent 
against another defendant, and even in answer to 
an application for a preliminary injunction in 
such suit, hat fhe right claimed by the plaintiff 
in fhe new sutl was nol, either as toils nature or 
ifs extent, fairly in contraversy in the former 
surf, or that material facts were not known or 
considered when the former suit was tried, or 
that there are relevant matters which were not 
adjudicated in the former suit.' (Page vs. 
Holmes Burglar Alarm Tel.Co.,2 Fed. Rep. ,336)."" 

In closing this section of the brief then, we be 
to insist on the well-settled principle of law which 
declares that on a motion for a preliminary injumc- 
tion the complainant must be satisfied with the 


broadest construction of his claims which the 
Courts have previously given thereto, and that he 


‘may not go-beyond such broadest construction. 


Rut the broadest construction which the Courts 
have given to the Hell and Tainter claims limit 
them to a sound record of wax-like material having 
a groove of peculiar shape, with the record at its 
bottom, either alone or in combination with a 
mounting for the reproducing stylus, which effects 
the peculiar function of permitting an automatic 
luteral adjustment of the stylus within a groove 
and of an automatic yielding pressure against the 
record in the bottom of the groove, The defend- 
auts’ device, however, has no record of the char- 
acter required, This, initself, disposes of the mat- 
ter. Besides the mounting for the reproducing 
stylus does not effect the functions reyuired. For 
these reasons we submit the motion should be 
denied. 
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DEFENDANT'S BRIEF ON MOTION FOR 
PRELIMINARY INJUNCTION. 
‘Dy Mr. Gustav lissine. 
(C'Garlloaesd) 
Section 2. 


* We are now in a position to ask upon whiat 
theory the complainants hope to succced with their 
motion for preliminary injunction. The answer is 
plain. The complainants have lost siplt of the 
principle of law to which we called attention at 
the closé of the-Jast section of our brief, The 
affants of complainants, in fact, take substantially 
this position. They say, here are certain claims, 
six in number, which Judye Ssiraan has sus- 
tained, These claims, when broadly construed 
are, they assert, broad enough to cover the Berliner 
Gramophone. Therefore they say the Gramophone 
is an infringement of the Bell and Tainter Patent. 
~ The answer to this contention is that all this 
might be very well at final hearing, at which the 
coniplainants are, perhaps, not barred from trying 
to obtain a, broader construction of their claims 
than any they have heretofore succeeded in obtain- 
ing, provided they can succeed in so duing against 
the defendants’ opposition and in view of all that 
the defendants may show as to the state of the art. 
But for the present purpose, we apain insist that 
the only construction of their claims which the 
complainants are entitled to assume is that given 
to them by Judges SurrmMan and Groscur, and 
under such construction it is clear beyond the 
shadow of a doubt that the defendants do not 
infringe. 

Without taking up the affidavils of the com- 
plainants' experts seria/im and -withoul analyzing 
their various statements, point by point, we may 
say in brief that they attempt to establish the fol- 
lowing facts: first, that the groove of the Berliner 
Gramophone record is V-shaped and that the stylus 
is laterally adjusted therewithin ; second, that the 
stylus of the Berliner Gramophone bears with a 
yielding’ pressure against the record; and, third, 
that the lateral motion of the mounting of the 
stylus in the Gramophone permits of its adjust- 
inent against any lateral inequalitics which might 
be due toa departure from a truly mathematical 
construction of the machine, and that the vertical 
motion of the mounting for the reproducing stylus 
for the Gramophone permits of an adjustment for 
the warping of the hard-rubber record plates, in 
case they should not be rotating in a mathematical 
plane. 

Now, as to the first of these alleged facts we beg 
again to say that the Berliner Gramophone record 
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hits ne Veshaped = prooves, and certainly neo 
Veshuped grooves in the sense in which this word 
would lave tobe used as applied to the Bell & 
Tianter Graphophone. ‘The form of the Gramo- 
phone prooves in cross-section is U-shaped, if any- 
hing, leaving: very steep walls, which cannot be 
Gilled sloping walls in any fnetional sense ; gur- 
Uhermore, these prooves are so narrow aud their 
siles so precipitous that there is no question of 
adjusting the stylus laterally within the Pruove, 
but simply a question of letting the stylus drop 
into the place it belongs, which is one place and 
only one place. We cannot insist too frequently 
that the cup-shape or pit-shape character of the 
cross-section of the Gramophone prooves und the 
corresponding shape of the stylus and the steep 
walls of the grooves make it impossible to talk of 
any: lateral adjustinent pf the stylus within a 
Broove. It would be just as possible for a man to 
talk about automatically adjusting an apple to his 
side coat pocket when he dropped the apple into 
his pocket. On the other hand, there is a very 
definite meaning when we talk about the adjust- 
ment of the Graphophone stylus within the 
Graphophone yroove, for here, if we have not 
V-shaped yroove, we yet lave a groove with two 
straivht sides meeting at a very obtuse anyle, the 
side walls being, in consequence, of an exceedingly 
gentle slope, so that the Graphophone stylus has 
many places at which the friction will hold it at 
rest, unless it be tapped or jarred by the mavement 
of the cylinder so that gravity will carry it down to 
the bottom of the groove. ‘There is no place on 
the steep side walls of the Gramophone record 
where friction could have any effect in holding the 
stylus in place. 

Going tothe second alleged fact—the alleved 
yielding pressure of the Gramophone stylus against 
the record—we need only say that since the record 
inthe Gramophone is found on the side walls of 
the yrooves, and since the weight of the mounting 
is carried by the point of the stylus resting in the 
bottom of the groove, which bottom is even and 
not wululating, that there is no pressure exerted 
between the side walls of the record groove and 
the side fuces of the stvlus—that is, no pressure 
between the stylus amd the actual record. The 
only way this could be brought about would be by 
using a blunt-pointed stylus which did not loosely 
fit the record groove, but which jammed therein. 
Just in so far as this 1s done, however, justin so far 
will Gramophone sound reproduction be prevented. 
The conditions in the Gramophone—those which 
are aimed at and those which are obtained with 
substantial perfection in the muchines on the mar- 
ket—are conditions in which there is no pressure 
between that portion of the stylus which is in 
touch with the laterally undulating record and the 
laterally undulating record itself. There is no 
difficulty in attaining this result, in practice, because 
itis merely necessary to have a stylus which shall 
loosely fit the record groove, This condition being 
obtained, the stylus is vibrated by the side walls of 
the record groove in exact accordance with the 
undulations on these side walls, positively in both 
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directions. Tiere is, under such conditivns, no 
departure from a true correspondence between thie: 
undulations on the record and the motion of the 
stylus which would be caused if the friction due 
to an initial pressure bet ween the sides of tle stylus 
and the side walls of the recori| groove had to be 
overcomic, | In other words, the very feature which 
it is aimed to remove and which is removed in the 
Gramophone reproducer, namely, the initial pres- 
sure between the undulating record and the stylus 
is the feature which is absolutely necessary for the 
operation of the Graphophone in which the stylus 
rests by yielding gravity pressure against the undu- 
lating bottom of the record groove, and in which 
sound is reproduced by reason of this pressure. 
This initial pressure or gravity pressure between 
stylus and record, which is absent in the Gramo- 
phone, is the point of the Graphophone which, in 
combination with the wax-like record, is covered 
in the complainant's claims now under considera- 
tion, for they state, for instance, that there is a 
“rubbing’’ style employed, meaning a style which 
las an initial frictional pressure against the record. 
As to the third alleged fact, we nay merely say 
that if the Gramophone reproducer of Berliner 
utilizes the lateral and vertical adjustment of the 
mounting for its reproducer arm to overcome or to 
adjust for any departure from a strictly mathemati- 
cal construction of the various parts of the repro- 
ducing machines, such, for instance, as a warping 
in the plate, that we know of noclaim of Bell & 
Tainter which can preventthis. 7Aetdea of using 
a losh motion device for overcoming departures 
from an exact mathematical construction of 
machinery is so old and common in the art that no 
one can oblain a monopoly for tls use. It is one 
thing to say that Bell & Tainter have a claim which 
covers a flexible or lost motion mounting for a 
stylus, which co-operates in an especial way with 
an especial shape of the sound record groove fora 
definite purpose to adjust the stylus automatically 
to the bottom of the groove, and itis an entirely 
different thing to say that these patentees have a 
claim that will prevent builders of sound reprodu- 
cing machinery from employing a lost motion 
device, not to effect this specific purpose but to 
effect the ordinary and old purpose of lost motion 
devices, namely, to overcome departures from 
exact mathematical constructions inherit in com- 
mercial machines, One thfig is certain, Bell & 
‘ainter have never yet established their right to 
such a claim in any Court, and if they should 
attempt to establish such a claim in the present 
suit at final hearing, they will find that they will 
have to overcome a prior art very different to that 
they have heretofore had to overcome in establish- 
ing their claims to their peculiar. kind of a lost 
motion connection for effecting the peculiar adjust- 
ment repeatedly poi nted out, when used in combi- 
nation with their peculiar shaped record grooves. 
We waintain that their claims are not capable of 
such broad construction. We protest apainst 
assuming in advance that they will succeed in 
establishing any such broad construction for their 
claims. We insist that they have as yet established 


no such construction for their claims, and we urge 
that it is absurd to suppose that they can do so. 
Should they succeed in so doing, it will be Ume 
enough to consider whether the lost motion of the 
Berliner reproducer effects the functions of permit- 
ting an adjustment against the warping of the 
plates, or ayainst a non-matheimatical character of 
the pitch of the thread. The experiments to which 
Mr. Lyons and Mr. Berliner have both testified, 
conclusively show that a lost motion connection 
for such purpose is unnecessary in the Gramophone 
art. Whether it is employed or not in commercial 
machines we need not now consider, because these 
complainante have no claims for*such features, 
have never established their right to such features, 
and we insist never will establish their right toa 
monopoly of such functions. 

Although it is not necessary, for the purpose of 
this present motion, to discuss the question of the 
infringement of claims 19 to 23 as they read on 
their face, and disregarding the decisions of Judger 
Groscup and SiuipMaNn, we may briefiy point out 
thatthe Gramophone does not infringe claim 19, 
because the style does not sdjust itself aulomati- 
cally tothe sound record. It is placedin the sound 
record where it belongs, and there is no adjustment 
after that, Of claim 20, we may make the same 
remark. Of claim 21, we may say that the repro- 
ducer is not held against the record, being the 
undulating lines at the side walls of the groove, by 
yielding pressure. Of claim 22, we may make the 


same remark made for claims 1g and 20, ancl fur-— 


ther say that we employ no rubbing style, for our 
style has no initial frictional pressure against the 
record by which it could rub, Asto claim 23, we 
may say that we employ no sloping walls in the 
sense in which these words are used in the Gramo- 
phone construction, and we have no st) le which 
“rubs” over the record. So that, even if we dis- 
“regard the prior decision of Judges Gkrosci'P and 
SHIPMAN, and give to claims 19 to 23 of complain- 
ant's patent aconstruction as broad as is contended 
for, we find that defendant's device does not 
infringe complainant's claims. 

In this connection we may refer to the testimony 
of Mr. Arthur S. Browne, who acted as comiplain- 
ant’s expert in the Leeds cace. In answer lo x-Q 
103, quoted in Brownell's affidavit, Mr. Hrowne 
testified that not all joints having a motion in two 
directions at right angles to each other were to be 
considered as the universal joint of Rell & Tainter, 
but only svel jcints as lad these movements ‘in 
such a fashion as to perform the offices set forth in 
the fpatent."" It is manifest, however, that the 


Rerliner joint does not have the offices set forth in . 


the Bell & Tainter Patent, as we lrave abundantly 
shown. 

tut there is another peg on which the affidavits 
filed in complainant's behalf seek to hang a reasen 
for pranting a preliminary injunction at this time 
against these defendants, Driefly stated, it 
amounts to this; that the reproducing: machine 
which Judge SuipMaAN had before him was one in 
which the stylus was carried at the end of a glass 
tube, which ylass tube was mounted in a universal 
fashion, so as to be free to rise and fall, being held 
down by spring pressure, and being propelled from 
the convolutions of the groove at one end of the 
record to the convolutions of the groove at the 
other end of the record by the convolulions them- 
selves and without any olher gearing or screw 
nechanism. The argument, then, is that as the 
Jlerliner Gramophone employs a similar mounting 
fur its stylus the Gramophone must be considered 
an infringement of complainant's rights, since 
the Ecophone was so considered. 

The argument falls to pieces when we bear in 
mind the fact that the Kcophone uses a wax cylin- 
der precisely like that described inthe Bell & Tain- 
ter patent, and in fact the very same wax cylinder 
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that is sold on the mayket by these complainants, 
with very broad and very shallow récoril zrooves, 
having sound undulations at the bottom of the 
grooves. When then the stylus of the Ecophone 
rests on one of these grooves, its vertical motion 
effects the function which is effected in the Bell & 
Tainter Patent, of pressing with a yielding pressure 
against the undulating record in the bottom of the 
grooyes, So, too, when the Ecoplione stylus rests 
on the record groove of the Bell & Tainter wax 
cylinder, its capacity for lateral adjustinent permits 
it to slide down the yently sloping walls of the 
record groove to reach the bottom of the recora. 


That is to say, the stylus, by reason of the literal © 


adjustment of its mounting, is permitted to later- 
ally adjust itself within the space or width of a 
single groove. Manifestly, then, there is 10 escape 
from the conclusion that the Ecoplione stylus 
mounting, when used in connection with the wax 
cylinder of the Bell & Tainter Graphophone, cou- 
stitutes an infringement of the Graphoplone con- 
struction. : 

But let us examine what would happen if we 
were to use the stylus and mounting of the Eco- 
phone on the hard rubber Gramophone record of 
Berliner, It is plain at once that the vertical 
adjustment and spring pressure would no longer 
have the function of pressing the stylus in a yield- 
ing manner against the undulating record; for, 
since the stylus would substantially fit the cup- 
shaped recor groove of the Gramophone tablet, 
there would be no initial pressure between the side 
walls of the stylus aud the undulating side walls of 
the record grooves, which constitute the recerd. 
So, aleo, since the Ecophone stylus, when used in 
connection with a Gramophone tablet, would co- 
operate with cup-shaped prooves with steep side 
walls into which it fits, there could be no question 
of a lateral adjustment within the width of a single 
groove, The stylus would be put atthe single and 
only place inthe groove where it belongs. Ner 
would there in such case be any possibility of auto- 
matically selecting cne or other of two adjaceit 
grooves, for if the Ecophone stylus, when used on 
a tsramophone tablet, pot on the ridge between two 
adjacent prooves, it would slay there. No amount 
of tapping could dislordye it. ' 

In fact, this whole subject of Interal adjustment 
within the space of a single proove, or within the 
space of two adjacent prooves, is well illustrated 
by the fact that it is never necessary to tap the 
Gramophone reproducipg machine, and it is fre- 
quently necessary totap the Graphophone machine. 
The Ecophone stylus used on a Gramophone tab- 
let would never need tapping. Such a thing as 
tapping a Gramophone record is unheard of, 
Such a thing, however, as tapping « Graphoplune 
record is common practice and part of the instruc- 
tions ygiven to the purchaser of Graphophone 
machines, 

From the fact, then, that Judpe Suiestan found 
the Ecophone mounting and stylus, when used in 
connection with the peculiar record prooves af Ue 
Bell & Tainter wax cylinder, An infringement cf 
the Bell & Tainter Patent, it by no menns follows 
that he would so have considered the combination 
of this Ecophone stylus and mounting when use! 
with a Gramophone tablet. Tudeed, when the 
facts sre considered, it is quite certain that he 
would have held to the contrary, 


In this connection we may point out that the 
Ecophone is a mongrel or hybrid device, being in 
fact in some respects like the Graphophone and in 
olher respects like the Gramophone. Jn so faras 
this Ecophone utilizes the idea of dispensing with 
all screws and gears, and of having the record 
itself do the work of propel/ing the stylus, it is an 
infringement of Berliner’s invention as covered by 
claim § of his patent No. §34,543, before referred! 
to, In other words, the Heophone comprises 


within itself two inventions, the one emg at 
capacity for carrying out certain ideas of Bell & 
‘fainter, the other being its capacity for executing 
{he ideas of Berliner. The only invention or func 
tion or capacity which Judge Su1pMAn had in mine 
were those which belong to the Bell & Tvinter sick 
of the device. He did not have before hiui thos: 
functions which belong to the Berliner side of thx 
device, for these were never raised, and, therefore 
never considered or decided. Neither wasit neces 
sary to decide them so long as the Ecophone stylu: 
carrying arm was used in connection with Bell & 
Tainter's wax cylinder. 
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Raymond R. Wile 
Research Library ‘ 


—- . 











UNITED STATES CIRCUIT COURT, How utterly impossible it would be for Bell & 
FoR TH SOUTHERN Distkict OF NEW YORK. Tainter tou draw a claim, much Jess to sustain it, 
— which should cover the swinging arm of Berliner's 
MCA CREO COM: | Gramophone when used in connection with his 
paNy, Complainant hard rubber record tablet abundantly appears from 

; : In Figs. 1 and 2 of Edison's English Patent, A. D. 

VS. > Equity 1878, No. 1644, which is explained in the Lyons 

THE NATIONAL GRAMOPHONT Com- affidavit. These figures were not referred to in 
PANY and FRANK SKAMANN, Judge Sltueman’'s decision. Here we have a 
oe eee ec swinyilg arm carrying the stylus of just such 
DEFENDANT'S BRIEF ON MOTION FOR shape, length and relution to the flat record tablet 
PRELIMINARY INJUNCTION, as is found inthe Gramophone, The first point 

hy Mn. Gustav BIssine, “which the complainants may urge against the 
(Concluded) reference is that, by reason of the inner spiral 3, 


But we must here point out that, although the the stylus may not adjust itself within the width of 
Kchophone happens to have features capable of 4 single record groove, That is to say, while Edi- 
being used either with a Gramophone tablet and 80” hus a mounting which carries the stylus across 
other features capable of being used witha Grapho- all the record grooves, the smooth inner spiral 
phone cylinder, that this double-‘adaptability is by would prevent the lateral adjustment within the 
no means true, either of the reproducer construc- purview of a single groove. But Berliner does not 
tion actually used in the Gramophone or of the adjust his stylus within a single record groove and 
ceproducer construction used in the Graphophone, he does carry it across a number of grooves, That 
That is to say, it is not possible to take the mount- 15, So far as we are now concerned, Berliner does 
ing for the diapliragim and stylus of the Grapho-  whiat Edison does and does not do what Bell & 
phone and use it efficiently on the Gramophone, Tainterdo, The second and last point which the 
Neither is it possible to take the diaphragm and complainants may urge against the Edison refer- 
stylus mounting from the Gramophone and use the €nce is that it does not disclose a gravity pressure 
same efficiently on the Graphophone. The reasun of the stylus against the record. If so, the answer 
for this lies in the fact that both the Gramophone 1s that Berliner's Gramophone uses no gravity or 
and the Graphophone use a diaphragm to increase other pressure between his stylus and record which 
the volume of sound. In the Graphophone the is at the side walls of the groove. Besides the idea 





diaphragm must be perpendicular to the stylus, of having the reproducing stylus rest by-yielding 
and, therefore, parallel to the surface of the wax pressure aguinst the record was old in the Cros 
cylinders. This follows from the fact that the article quoted in Brownell's affidavit. 
record is im the bottom of the record proove. In ln this second section of the brief, then, we have | 
the Gramophone the diaphraym is parallel tothe shown thut the complainants, in this motion fora 
stylus and is perpendicular to the surface of the — preliminary injunction, are not content with the f 
hard-rubber tablet, This is necessary by reason construction of their claims which the Courts have 
of the fact that the sound undulations in the Gramo- heretofore given to them, but are attempting to set ' 
phone are found in the side walls of the record up a much broader comstruction than they have 


groove. If, then, the Graphophone mounting were ever received by any Court. We have, further- 
used on the Gramophone tablet, the lateral undu- more, shown that, even under such broader con- 
lations Which would be tiipurted to the stylus would = struction, it is necessary to assume that Bell & 
tend to move the diaphragm in its own plane, and  Tainter have covered ideas which are old and com- 
nut perpendicular to this plane, as it onght todo mon in the arts, such as a loose adjustinent for its 
inorder that the diaphragm may operatecMiciently. old and general purposes, and not for any purpose 
If, however, the Gramophone diaphragm and sty> specific to sound reproduction, in order to even 
lus were used on the Graphophone wax cylinder, attempt to make out a case of infringement. We 
then again the movements of the stylus imparted have further shown, by a brief examination of 
toit by the bottom of the record groove would tend — their claims, that Hell & Tainter have not even pre- 
tomove the diaphragm in its own plane, and net tended to cover such broad and pencral ileus und 
perpendicular thereto, We see, then, that the functions, but that cach of their claims is limited 
presence’ of the diaphragm makes it impossible to 
we the Gramoplone reproducer with the Grapho- 
phone tablet or the Graphophone reproducer with 


the Gramophone tablet. In the Meoplione this Rats 8 aki aig 
diaphragm has Leen omitted, and, therefore, tie 8 9 285 fF making out a case of infringement of 


ieophone las the dual adaptability of being: usable the Cramopioue utructure is bused upon a manifest 
either with a Gramophone tablet or with a Grapho- ntistmdlerstundinge of the fucts, 
phone wax cylinder, Hut we repeat that, when SECTION 3. 
the leophone reproducer is used on a Gramophone But there is another ground —and one which 
) tablet, at has no funetion of laterally adjustimg rests on broader consideration than any specitic 
sell within a single proove, or of automatically question of infringement—which, as we cuntenil, 
selecting, between two adjacent prooves, and ie is fatal to complainants’ motion for a prelininury 
function of antematically pressing ayainst the injunction, This will appear from the following 
widulating record, cousideration, 

hg 
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to some feature of construction or operation not 
found in the Gramophone, We have finally shown 
tliat the athempt to use the Mcophone construction 
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Mr. Berliner spent a number of years in his 
experiments for creating and perfecting his Gramo- 
phone. He made no secret of his operations, but 
as early us 1848 published an account of such 
results, as he had at that time, in @ paper read 
before the Franklin Institute, a copy of which 
forms one of defendants’ exhibits. Mr. Berliner, 
also, took out a number of United States Patents 


for his invention, of which these complainants ; 


must be presumed to have had knowledge. Copies 
thereof are attached to defendants affidavits. 
Furthermore, before undertaking to launch the 
business of selling Gramophones on the market, 
Mr. Berliner, in orler to discover whether his 
machine was an infringement of any existing 


patent rights, look his Gramophoue toa gentleman — 
of wide knowledge, skill and experience in the art © | 


of sound reproduction, and asked for his profes- . 
sional opinion on this question. The genUeman 
happened to be one who bad been intimately con- 


nected with prosecuting the application for the 
fell & Tuinter patent in suit, and who is now the . 


yeneral counsel] for the complainant corporation... 
The vpinion which this gentleman gave was placed 
on very high ground, and was conclusive to the 
eifect that the Gramophone infringed no exicting 
patent rights, and, in particular, that it infringed 
no patent right of Bell & Tainter. Pernsal of this 
extremely logical and Jacid opinion convinced Mr, 
Berliner and all who claimed under bim, a3 we 
believe it will convince this Court, of the correct- 
ness of the conclusion of no»infriugeurent 
expressed in the opinion, A copy of the opinion 
is uttached to Mr. Berliner's affidavit. 

Ou the basis of that opiniou, Mr, Berliner went 
ahead to organize a company end this company 
went ahead to build up a large business. Aa early 
as i8yy, over a thousand Gramophone machines 
and over 25,000 Gramophone records had been sold 
openly and publicly and in direct competition with 
the machines of the Graphophone Company. That 
business has been constantly increasing and in this 
preseut year its extent is measured by over half a 
million of dollers, for Gramophone machines fill a 
watt not filed by other sound reproducing 
machines, being particularly adapted and eaclus- 
ively intended for amusement purposes. Theis 
yvreat volume of Sound, their freedom from liability 
to injury or wear, makes them far superior to any 
uther type of sound reproducing machinery for 
such purposes and this ta well proved ly the fact 
that the price of a Gramophone is slill kept at 
twenty-five dollars, whereas other sound reproduc- 
ing machines are sold as low us ten dollars, and 
yet the sale of Gramophone muchinery is con- 
stantly increasing. All this is so fully poiuted ont 


in defendants’ affidavits Uhat we need not enlarge 


upon the matter here. 


Now, what has been the course of these com- 
plainants in view of these operations of Mr, Rer- 
liner? flere was a machine sold in open cumpeti- 
tion with their machine, and kuown by them to 
operate on a different principle. Their own coun- 
sel knew that, Whether these differences are 
great or small, whether they are important of 
unimportant, noone can pretend thet the American 


7 
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not aware of the fact that the differences existed. 
No one can pretend that the American Graphio- 
phone Company did not know that hefore it could 
succeed in holding the Gramophone machine as an 
infringement of the Graphophone patent, the ques- 
tion of the materiality of these diflerences, be they 
great or small, between the Gramophone andl the 
Graphophone, would have to be litigated, contested 
and adjudicated. 

Did, then, these complainants bring their till 
wpainst these defendants during all these years in 
which the defendants’ business has been growing 
up? Did they even notify by letler or otherwise 
any person or persons connected with these defen- 
dants that the operations of the defendants were 
considered an infrinvement of the plaintiffs’ rights? 
The answer is no, 

But what did these complainants do?) The ans 
werissimple. ‘They brought suit against people 
who were using Graphopbone machineb, not 
ayvainst parties who were using Gramophone 
machines. They sued parties who were using 
machines built as closely as possible in imitation 
of the Graphophone. They sued people all of 
whom were using wax or wax-like cylinders with 
shallow sound grooves having the undulations in 
the bottom, and it was in a suit brought against 
such machines that they have obtained the decrees 
which they are now urging in the case at bar, 

Broadly speaking, defendants have no quarrel 
with complainants on this account. The complain- 
ants may have done what was wisest and best to 
protect their interests by testing their patent rights 
upon machines which were constructed in direct 
infringement of their own, so as to make certain, 
in the first place, to sustain their patents upon any 
construction of their claims, however narrow. 
The second step, that of attempting to broaden 
the construction of their claims so as to reach a 
larger and larger range of infringing devices ntight 
follow later on. Complainants’ course may per- 
haps have been a wise course and one which they 
bad a lawful right to take. 

But in taking this course they must not forget 
that there are questions to be litigated in the pres. 
ent cause which never have been litigated before; 
that they knew that such questions existed anil 
were not in litigation in their former suits, and that 
their failure to attempt to litigate them during four 
years of active and public work on the part of 
defendauts, resulting in the cousiruction of « larpe 
business, would certainly deprive these complain. 
ants of the right to a preliminary injunction. 


We understand perfectly, that the activity of 
complainants in bringing suits on their patents on 
devices which fall within the scupe of their clainis 
on a particular construction of them was sufficient 
diligence to entitle them to an injunction, at least 
ov final hearing, against all future infringera who 
used the same device as those used by the prior 
infringers against whom suits had been brought, 
and which device also comes within the same scope 
of the claims. Rut we insist that just ag soon as 
these complainauts allempl to give to their claims 
a broader construction aml one embracing devices 
not embraced by the narrow construction, which 
they alone were obliged to enforce in their prior 
suits, just so svon does their laches count against 
them when they attenipt to enforce such broader 
construction. A claim narrowly conmelpiueel and a 
claim broadly construed are, m law anil eflcet, two 
different claims. In this aspect of the case these 
complainants have been suing on their narrow 
clainis and they have failed for four years to bring 
and to prosecute to final hearing a suil on their 
hroad claims, either apainst these defendants or 
any otherdefendants of whom we have knowledge, 
and this while the defendaut's Husiness was being 
publicly pushed and was rapidly growing. We 
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urge with all possible force that shettdaches on the 
part of the complainant, in so far as any alleyed 
broader aspect of their invention is conceryed, if it 
have a broader aspect, which we deny, has absol- 
utely and unquestionably barred their right to a 
preliminary injunction. 

Defendants have been building up their busi- 
ness honestly and in puod faith. It is a business 
based on patented inventions of Mr, Herliner, 
Much money has been spent, much ingenuity has 
been exercised, much capital invested, in construc- 
ting this business. Complainants during all this 
time have been silent. Instead of bringing suit 
against these defendants, or even notifying any of 
them or any one counected with them that they 
intended to bring such suit, they have been prose- 
cuting their patent rights against infringers who 
have closely copied their machines and records. 
They have been testing questions not necessary to 
be tested in this suit, aud they have utterly failed 
to test the questions which they will have to. test 
before they can hope to hold these defendants as 
infringers, Their delay soattempting to test these 
questions, their delay in bringing suil against these 
defendants, knowing as they did that it would raise 
questions not raised in the suits which they were 
proseculing, and their delay to even notify these 
defendants that the defendants’ acts were con- 
sidered as iufringiny, has forfeited their right toa 
preliminary injunction. 

Aside from this question of delay in bringing 
suit, the preliminary injunction should not be 
granted for reasons well stated in the case of the 
Burleigh Rock Drill Company vs. Lobidell (7 O. G 
837.) 

“This is nota case of willful infringement, or 
of the use of a device identical with the patented 
one ora mere colorable altemptto evade it. The 
respondents are using a machine openly made 
and sold and used under patents, and which, in 
good faith, the manufacturers have placed in 
open competition with the machines made by 
the complainants, honestly believing that they 
were not trespassing upon any rights of the com- 
plainants. This is no defense if they are 
adjudyed at the final hearing to infringe; but it 
is9 a reason why the Court should hesitate to 
interfere hefore the final decree in a case where 
there is no suggestion of any irremediable injury 
in the intervening time, or of any want of abil- 
ity to respond to any judgment which niay 
finally be recovered." 

The case at har is an exact parallel to that here 

quoted from, 

there if another renson why a preliminary 
injunc tion should not be granted, It is that the 
injury which would be done to the defendants is 
far gteater than dny benefit which way cone to 
complainants, The business of the defendant 
would be wiped out by a preliminary injunction, 
The only advantage which would accrue to the 
complainants would be, perhaps, after awhile, a 
slight increase in business by reason of an increase 
of their sales of Graphophones for amusement pur- 
poses. But it is well settled under such conditions 
preliminary injunctions do not issue (Swift vs. 
Jenks, 19 Fed. Rep,, 641.) 

But even machines thus sold could not ade- 
quately replace the Gramophone machines, as is 
abundantly clear from the affidavits, and there 
would thus be an injury to the public as well, 


So, too, we dnsist that the proved financial re- 
sponsilility of the several defendants and of the 
Rerliner Gramophone Company which asks to be 
made a parry to the suit through the affidavit of its 
president Mr. Parvin, is a good reason whiy no pre- 
liminary injunction should be granted, In this 
comnection we desire to state that the United States 


Again, whatever position the Court mia take 
upon the question of infringement, whether, the 
claims be construed more broadly than thev have 
heretofore been construed by Jiwlges Sure aan avd 
Groscur, or whether they be confined to the scope 
given to them by these Judges, certammly it must 
be admitted that the verv best position the com- 
plainants can make out leaves a doubt about the 
guestion of infringement, But such a doubt on 
the question of infringement in itself disposes ofa 
motion for preliminary injunction. In this con- 
nection we need only refgr to Robinson's well- 
known work on Patents, Section tigt, and the 
numerous decisions cited unmler Note 1. 

Again it is well settled that if after a considera- 
tion of all the circumstances of the case, including 
not merely the technical questions of infringement, 
but all of the rights of the parties, the Court is iy 
doubt whether or not to yrant a preliminary injune- 
tion, such doubt should be resolved in favor of the 
defendants, Under this aspect of the case it is also 


clear that the motion should be denied. 3 
It is, therefore, prayed that the motion may ‘be 
dismissed. We ody 
All of which is respectfully submitted. ei 


Gustav Brssinc, Of Counsel,’ 
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Gramophone Company, the owner of the Herliner Raymond R. Wile 
Patents, also desires to become a party ty this suit. Research Library 
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Cnited States Circuit Court of Appeals 


FOR THE SECOND CIRCUIT. 


THE AMERICAN GRAPHOPIHONE 
COMPANY, 


ComrLaInant- APPELLEE, | 


vs. 


| 

THE NATIONAL GRAMOPHONE | 

COMPANY anv FRANK SHAMAN, 
DEFENDANTS-APPELLAN'TS. 

J 
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Summary of Brief for Appellants. 


The appellees have, in some form or other, sustained 
eleven claims of patent No. $41,214. [n their motion, 
as filed, they allege infringement of tive of these claims. 
Now they allege infringement of one claim only. This 
in itself shows that appellants are not copyists. . 

We premise that under the uniform practice of this 
Court, emphasized by a recent decision of the Supreme 
Court, justice must here be done in view of all the faets 
appearing in the record, according to this Lon, Court's 
own best judgment, and giving weight to the decisions 
of other courts only in so far as they commend them- 
selves to the judgment of this Conrt. 

Edison reproduced sound from a dn-roi/ record made 
hy dndenting sound undulations in a groove. The undu- 
lations varied vertically, the grooves had sloping iwalls, 
the sound undulations were etlicient only at its botton, 
and acted on the stylus point. He used a positive serew 


feed. 
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ar Bell and Tainter use a wae-lise record made by en- 
3 yracaig sound undulations in a groove. The undulations 
7 also vary verticud/y, the groove has very turutly sloping 
i walls, the sound undulations are efficient only at its ot- 
ic ° tom and act on the stylus pot. They also use a posi- 
Re tive serew feed, and to adjust for imperfections in the 
i“ mechanism, add « tay undeersal joint for the stylus 


. mounting, having a play not necessarily larger than one 
“6 ~ bundredth of an inch to first permit the stylus to graer 
| tate to the boltom of the groove where the efficient record 
ix found; second, to center and (hus track the stylus 
within the groove by the vertiedd/y downward pressure 
of the mounting, which by driving the stylus down to 

aa the dot/om of the groove keeps it at the venter, the side 
a walls of the record groove not being step enough to re- 
strain the stvlus by the lateral thrust, and third, to keep 
the downwardly pressed stylus point in pressure-touch 
with the vertically varying record to have it in position 
_ , at all times to reproduce sound. 

Berliner entered a virgin field and developed the 

| laterally undulating record superiniposed on a groove of 

- even depth, which he afterwards found had been sug- | 

| vested by Cros. He uses ai Aand subber reeord in 





which the entire record is sapresse/ at a single opera- 
tion froma mold. The side walls of the groove are 





= “ee 


very steep. The sound undulations are etlicient at ¢he 
2 1epper cil ges only. There are no sound wrdaletions at 
pe ‘ the bation. The side of the stylus Is moved huterally 
= and positively in both directious ly the side walls. 
Besides Berliner dispenses with the positive 
@ screw feed and uses instead a freely swinging 
al 4 arm, the stylus being propelled by the record. 
te oat, By dispensing with the feed screw he dispenses 
ul with the necessity of using the tiny universal 
joint. This is an important, distinct and pat- 
ented invention of Berliner, The berliner stylus 
| fits within the record groove fl cite peter oid af. It is 
nol aulomateally directed to the most etlivient place on 
. the record, The Berliner stylus is tracked by the deferad 
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by an- thrust of the steep side walls which embrace the stylus 
‘Tattous and not by vertically downward pressure. Zhe stylus 
sloping N point is not in touch with or pressed against the record 
its but- f undulations. The side of the stylus tonches the undu- 
A posi- : lations without pressure, (id the stylus may heinoced 
in the / up and down without iterterimg with rm production, 
stylus The echophone which was held to infringe claim 
ian one (21 appropriated devices both of the Bell & 
| gravi- | Tainter graphophone and of the Berliner gram- 
record ophone, Zhe only features of the ecophone considered 
stylus y by the prior adjudications were those of the graphophone 
Pressure weluding the wax cylinder with the engraved record. 
ywo to Judge Grosenp’s opinion in the Amet case declined 
he side ; lo hold claim 21 valid. is deeree required the parts 
h to re- ; defined in elaim 21 to be nsed with the records defined 
-o keep in Glaims ¥2 and 24, in order to constitute an infringe- 
»-toneh ment of the patent. But claim 22 has been withdrawn 
sosition by appellees and infringement of claim 24 has not been 
charged, 
ed the f Sudye Shi pres OPTION declined to hald th: PE pre 
weoet ducer of claim 21 patentable, Wis opinion concluded by 
n sng- requiring that Judge Grosenp’s decree should be fol- 
‘ord in lowed, under which appellants wonld not infringe. 
upera- Judges Shipman and Groscup therefore both con- 
ve are strued claim 21 narrowly. /7 the i/ecree of Sudye 
at the Shipman went further, is of na moment here, because 
ions at we nenst look to the up iiiny Tur lhe coustruction at the 
terally cline. 
It is an indisputable principle, abundantly fortified by 
sitive i authorities, that on motion for preliminary injunction a 
nging Q claim may not be given a construction broader than that 
ecord, of the adjudication sustaining it. It is also impossible 
yenses to divorce the idea of the validity of a claim from the 
versal idea of its legal construction. lL catia brondly con- 
d pat- strucd eed ‘et clei meervored iy costrded (re ots ANE rent 
stylus a”, Fuel as if they head ditfereul penibers., Lhe uppel- 
It is lees have, there ‘Ure, ouly seshned a merrow clits, 
ace on They now seek an injunction on a hrotd elvinc. 
lateral The Court below sought to consider the uaked ques 
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tion of the validity of claim 21, aside from its adjudica- 
tion. It thus erred. Zhe Court below fied to notice 
that claim 21 covered at must a very narrow difference 
over Kilisows uglish patent, figures 1 and 2, and that if 
the record is not to be considered in claim 21, the claim 


defines no possible difference over Edison. Reading 


claim 21 in view of the patent specification instead of 
the adjudication, which in itself is error, the Court below 
erred in reading * record” Welaun 21 te mean “ groove.” 
The Court below mistook the facts when it held 
that the Berliner reproducer puts itself in place 
and keeps itself in place automatically like that 
of Bell & Tainter, the fact being that the Berliner 
stylus does not gravitate into place and Kecps itself in 
place by « different action, The Court below, further- 
more, in spite of the prior art, the limitations of the patent 
specification, and the testimony of appellees’ own expert, 
construed claim 21 fora broad and primary invention, 
having, in effect, no specitic relation to the art of sound 
reproduction, aud then attributed an erroneous funetion 
to the element of vielding pressure. 

The feerdiner Muivenhion Mas develaped after years of 
experiments on (ines ubsolutel y independent or those of 
Bell & Tiinter and is equally fundamental with them. 
Mr. Berliner Jannehed his business in wood faith afler an 
opinion written by Mr, Philip Mauro. a vecornized ex- 
pert, holding that the gronophon: did not tutringe any 
existing patent right, and certainly not those of Bell & 
Tainter, That business in afew vears had grown rapidly 
and now mnounts tothree-quarters of a million of dollars. 

The appellees have sucd copyists of their invention. 
They have sought to enforce their claims on a narrow 
construction only. Asserting now a broad constraction 
for their claims they, in effect, assert different claims. 
Their laches in suing on these claims, broadly considered, 
has barred their right toa preliminary injunction against 
these appellants. The appellees never gave appellants 
notice that their operations were considered infringing in 
character. 
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Section 1. 
l. SrarEMENT OF THE CasK. 


This is an appeal from an order of the Court below 
granting a preliminary injunction, against the defen- 
dants-appellants, on claini 21 of the patent No. 341214, 
issned on May +, 1886, to Bell & Tainter, to which pat- 
ent the complainant-appellee asserts tithe. The bill of 
eomplaint was filed on October 23, 1898. “Thereupon, 
on November 11, 1898, complainant made a motion for 
the granting of a preliminary injunetion on claims 14, 
90, 21, 22 and 23 of the patent referred to. and in sup- 


5 oe 


port of said motion filed a copy of the bill of complaint, 
certain affidavits and a copy of the patent in snit.  Re- 
plying to these papers, the defendants on November 30, 
1898, served copies of certain answering affidavits, in- 
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eluding one by Mr. Berliner, and of certain patents upon 
the complainant. On the morning of December 2d, the 
day of the hearing in the Court below, the complainant 
filed an affidavit of Mr. Philip Mauro, as in rebuttal to 
the affidavit tiled on defendants’ behalf by Mr. Berliner. 
The complainant at the beginning of the hearing with- 
drew from consideration all claims except No, 21. The 
case Was then argned and thereupon an opinion was 
rendered by the Conrt beiow holding that the complain- 
ant was entitled to’a preliminary injunction, stating that 


‘it conld take an order for such injunction upon formally 


withdrawing from its motion all claims except No, 21, 
aud further stating that the operation of the order of in- 
junction would be suspended until January 25, 1899, in 
order to give the defendants an opportunity to prosecute 
an appeal. Thereupon the complainant, on December 
13, formally withdrew claims 19, 20, 22 and 23. An 
order for an injunction was then signed on December 
15, S98.) An order temporarily suspending the injane 
tions was signed on December 16.1595. This appeal is 
from the order granting the injunction, 
Claim 21 reads as follows : 


“The reproducer mounted ov a universal joint 
and held against the record by yielding pressure, 
substantially as deseribed.” 


Il. AssiGNMENT OF ERRORS. 


1. The Court erred in granting a preliminary injune- 
Lion, 

2. The Court erred in that on motion for preliminary 
injunction it construed claim 21 in view of its own under- 
standing of the specitication of the patent instead of 
construing it in accordance with the prior wdjudications, 

3. The Court erred in giving claim 21 a construction 
broader than any which had been given te that claim in 
the adjudications sustaining the patent. 

4. The Court erred in considering and deciding vital 
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matters of differences of construction and mode of op- 
eration between complainant's patent and defendants’ 
machine, on ex perte allidavits in a motion for a pre- 
liminary injunetion, which matters were net involved in 
any prior case and have not been adjudicated. 

d. The Court erred in not vivine effect to the history 
of the invention of the patent in suit, being the Bell & 
Tainter graphophone, an improvement on the Edison 
phonograph, and the history of the invention of the 
defendants’ machine, being the Berliner gramophone, an 
improvement on the sound recorder and reproducer of 
the Frenchman Cros, which histories of the two inven- 
tions create such a presiunption that there is no 
interference, contact or overlap between the work of 
Bell & Tainter and of Berliner as to entitle the de- 
fendants to a full and final hearing. 

6. The Court erred in disregarding the special equities 
of defendants, as set forth in defendants’ affidavits. 

7. The Court erred in holding that the complainant 
had not Jost its right to a preliminary injunction by 
reason of its laches in failing to bring suit) against or 
notifying the defendants that defendants’ operations were 
considered an infringement of complainants patent, 
which failure to sne or notify defendants extended over 
a period of four years, during which time defendants’ 
business was crowing ups and which failure to sue or 
notify the defendants was in spite of the fact, shown by 
defendants’ affidavits, that complainant knew that the 
questions necessary to be decided toe hold defendants as 
infringers of complainant’s patent were not invelved in 
the suits which complainant was prosecuting. 

8. The Conrt erred in construing the word “record ” 
as used in claim 21 to mean the groove upen which the 
record is formed, overlooking the fact that the specitica- 
tion and claims of the patent are each careful to distin- 
enish between these termes, groove ™ and * record,” and 
the facts which they represent. 

9. The Court erred in assuming that defendants could 
not show by a hearing upou full proofs that claim 2L is 
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a void and unpatentable claim, when construed so 
broadly as to cover a stylus pressing upon the flat floor 
of a groove and taking its vibrations positively from the 
side walls thereof. 

10. The Court erred in holding with reference to 
claim 21 that “it wonld seem to make little difference 
whether the irregular or record surface was located at 
the bottom or at the side of the groove.” 

11. The Court erred in giving claim 21 a construction 
which makes its substantial subject-inatter anticipated by 
Edison’s English Patent, A. D. 1878, No. 1644, and 
also by Edison’s United States Patent No. 200,521 of 
February 19, 1878. 


Il. Narure anp Exrent or trae Review 1.x trois Court 
oN APPEALS FROM OrperRs GRANTING A PRELIMINARY 
INJUNCTION. 


It will be well, at the outset, to refer to the anthorities 
which define the nature of the review and the extent to 
which this Court examines into all the facts that are 
before it, in considering appeals from orders granting 
preliminary injunctions. There has been some diversity 
of opinion among the Courts of Appeals of the several 
circuits upon this question. The practice in this Cirenit 
has, however, been uniform and in the direction of ex- 
nmining all the facts in the record before it and deciding 
the appeal according to the Court’s own best judgment. 
Such practice was first detined in this Cireuit in the 
case of the American Paper Pail and Box Company ». 
National Folding Box and Paper Company (2 C. C. A. 
167; 51 Fed. 229), from whieh we quote as follows : 


“The appeal calls upon this Court to state its 
position as an appellate court in regard to motions 
of this Cliurneter, ancl particularly with respect to 
the weight which is to be given to the previous ad- 
judication, which is generally the foundation of a 
preliminary injanetion. The appellate eourt is to 
examine the interloentery decision of the cireuit 
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court in the light of the affidavits and of the history 
of the patent and the adjudications thereon which 
were represented to that court. The adjudication 
upon which the motion for preliminary injunction 
was based not being the subject of the appeal, it is 
to lave the same weight which it should have be- 
fore the cirenit court; but while the circuit court, 
upon a motion for an injunction, might deen: itself 
constrained, contrary to its own judgment, to adopt 
the rulings of another cireuit court upon questions 
of Jaw made at final hearing, this court is at liberty 
to re-exmmmine such rulings, dispose of the questions 
of Jaw conformably te its own convictions, and 
accord to the former adjudications such weight as, 
in its own Judgment, it was entitled to upon the 
motion.” 


The practice as thus outlined was next followed and 
endorsed by this Court in Curtis ¢. Overman Wheel 
Company (7 ©. C, A. 4983; 58 Fed. 784), from which it 
is unnecessary to quote. 

In Thomson Uonston Eleetrie Company «. Hoosick 
Railway Company (27 ©, C. A. 419; S82 Fed. 461) this 
Court again referred to the case of the American Paper 
Pail and Box Company, supra, quoted a portion of the 
extract from that decision which we have just given, and 
went on to reverse an order granting a preliminary 
injunetion on the ground that the patent was invalid, 
such invalidity appearing on the face of the papers which 
were before the Court, and this notwithstanding the fact 
that the patent had been declared valid in the Cirenit 
Court, in face of a similar defense. 

It is quiteclear, then, that this Court is not inclined to 
take any narrow view of its jurisdiction in questions of 
this kind, or to draw imaginary lines across the subject- 
matter of the order appealed from. and to hold that it 
has aright to exumine the questions that arise on one 
side of such line, but must close its eves to matters that 
lie on the other side, however vital such matters may be 
toa proper disposition of the appeal. The practice of 
this Court has strongly leaned in the direction of examin- 
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ing the entire record and of determining the propricty 
of granting an injunction, not in accordance with the 
particnlar and perhaps necessarily restricted point of 
view of the Judge below, but in accordance with this 
Court’s own best judgment, in view of all the facts that 
are before it. 

The correctness of such attitude on the part of this 
Court has recently been abundantly confirmed by the 
decision Of the Supreme Court in Smith ¢. Valean Tron 
Works (1635 U. $2518), which decision has been elucidated 
and followed by the Cirenit Court of Appeals in the 
seventh circuit, in the case of the Stover Manufacturing 
Company v. Mast, Foos & Co., (89 Fed. 333.) 0 From 
the Jast case we quote as follows: 


“The decision touching the practice on appeals 
from interlocutory orders, under the judiciary act 
of 1891, have not been in entire harmony; but in 
the rec et case of Smith v. Valean [ron Works, 165 
U.S. o1S, 17 Sup. Ct. 407, where the decisions 
touching the subject are collected, the Suprenic 
Court has detined clearly the seope of the review 
which the act was intended to’ authorize. After 
declaring that the appeal, which by section 7 of the 
act may be taken from an ‘interlocutory order or 
deeree granting or continuing such injnuetionS is an 
appeal * from the whole of such interloc ‘utory order 
or decree, and uot from that part of it only which 
eratits or continnes an Injunction, the Court pre 
ceeds tu sett thet the Huns fest intention oF the jivo- 
cision Was Snob only to permit the detendanut to 
obtain immediate reliet trom an injunction, the con- 
finntnece on wel ied throughout the Progress of thie 
cruise di seh seriously a ftiect hr is dit rest, Aint TID fu 
Arie hoth Jeeves , trowe the CP PCH se OT rurther litiqa- 
fion, should the appellate court be ot penton thet 
the plaintiff wis «ol cule tlcad fey thine injection, he- 
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respect, it is in Fuvorof the appeal from a prelimi- 
nary ordey made upon er parte and imperfect show- 
ings at the commencement of litigation, rather than 
an appeal from an injunction per petnal in terms 
vranted after a full hearing, which is called inter- 
locutory only becanse there remains to be taken an 
accounting, upon which the evidence adduced can- 
not ordinarily affect the injunction. Z/is beiny the 
8COPE of the appeal, the logical in ference would 
seem to be that every application tau crrenit court 
jor ear? tngUune tion or fei por? a restraining wreder 
‘should be considered on its merits, and’ that a ral- 
ing or opinion of another court MPM (Ha question 
involved should be given only just aad reasonable 
weight according to the circumstances, The statute 
gives the right of appeal: the Supreme Court hus 
determined thut the review, xo far ax may be, shall 
extend to the merits § and it is not consistent tv say 
that the decision of an inferior court must be pro- 
nounced on one busis and reviewed on another.” 


And thereupon the Court of Aj peals of the seventh cir- 
cuit, upon the papers filed in support of a motion fora 
preliminary injunction, declared invalid the claim of a 
patent which the Cirenit Court of Appeals of the eighth 
circuit had held valid upon full proof after final hear- 
ing. 

These two decisions, supporting and extending as 
they do the uniform practice of this Court in cases of 
this kind, are conclusive to the effeet that this Court may 
fully and freely investigate all the questions necessary to 
properly determine the points in issue, so far as they 
may be determined from the papers that are before the 
Court; that this Court may decide the matter according 
to its own nntrammelled judgment and is not bound by 
prior decisions sustaining the patent, except in so far as 
they commend themselves to this Court's approval,and 
that this Court m: wonot confine its deliberations to de- 
termining whether the discretion of the Court below has 
been properly exercised, but that it shall administer such 
full relief as equity demands. 

It may be well to notice here that the complainant has 
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conceded our right to a final hearing on all the claims of 
his patent except one. Some eleven claims of this patent 
have been sustained in some form. Five of these relate 
to the record itself, and the complainant never pretended 
that we infringe those claims. Six of the claims involve 
the reproducer. When the motion for preliminary in- 
junction was first brought. the complainant urged that we 
infringed five of the claims. DBefore the hearing in the 
Court below, however, all but one of these claims was 
withdrawn. Conceding, therefore, our right to a final 


hearing on all claims but one, these complainants, in 


effect, concede vur right to a rehearing along the whole 
line. 


IV. Tue Hisrory or run Bett & Tatwrer Invention. 


In order to properly understand the scope of claim 21 
of the patent on which an injunction is asked (Record, 
p. 51), it will be necessary to consider, briefly, the im- 
provement which this claim is designed to cover, and to 
do this we have te examine the prior art. 

The well-known Edison phonograph (It. pp. 161; 205), 
is # machine designed for recording and for reproducing 
recorded sounds. By this meuchine sounds are recorded 
by uttering them against a vibrating diaphragm, and 
enusing the resulting yibrations of the latter te be im- 
pressed as indentations npon a travelling sheet of tin- 
foil by a stvlus carried by the diaphragm. The repro- 
duction of the sounds, thus recorded, was ordinarily 
obtained by moving the tin-foil as before, and cansing 
the indentations upon the same to actuate the dia- 
phragm through the intermediary of the stylus, which 
was arranged to engage the indeutations. The diffi- 
cnlty was that the material of the tinfoil was pliable, 
and that the indenting peint bent the tin-foil down and 
around the point of contact and thus distorted the inden- 
tutions. Nevertheless, we have in Edison a= reeord 
adapted for reproducing sound, in which the record 
moves the sowid-reproducing stylus in a direction per- 
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we-olaiina. of pendicular to the face of the record, the undulations 
" this patent constituting the record or inscription, being formed 
ieee ralate in a groove, being most pronounced and of maxininm 
r pretended efficiency at the very bottom of the groove, and dving 
= ie SiGulKe out along the side walls of the groove as the bottom of 
Eatin the groove is receded from. 
hc Bell & ‘Tainter changed this device of Edison 
ved that we E : mee 
ree a into the well-known eraphophone. They did this by 
5 PT Py ‘ . ' * . 
a ea discarding the tin-foil and using instead a wax or 
~— fal wax-like material into which the record was engraved 
~ lainants, in orent by bodily removing chipis of the substance of 
the whole the material, as distinguished from the process of 
indentation used by Edison. The wax or wax-like 
material is, on the one hand, supposed to be soft enongh 
I not to offer any undue resistance to the engraving or cut- 
NVENTIUN. ; , ) fs : 
w ting stylus in the act of recording sound, and is, en the 
€aaim 21 other hand, considered by the inventors to be so hard 
di Resara | that the record is not readily injured or readily worn 
? * a * 
dy, the im- out by the resproducing stylus, in the reproducing opera- 
rer. and to tion. The vibrations which are imparted to the repro- 
@ ; * # it . 
ducing stylus, in the reproducing operation, in the case of 
161; 205) the sound record on the wax tablet or cylinder of Bell 
iy 3 - * it * 
sproducing & ‘Tainter, are in a direction perpendicular to the surface 
5 i . LJ ? = i | * 
e recorded of the record material, just as in Edison. (Pollok & 
irae. and Mauro’s opinion, It. p. 80.) So, too, the sound record on 
En 5 3 oe . Fr = * 
“to beim: the wax tablet or cylinder of Bell & ‘Tainter is found 
et of tin- superimposed on a groove with sloping walls, the undu- 
~ The repro- lations heing most pronounced and, in fact, eficient only 
ordinarily at the very bottom of the groove, and dying ont rapidly 
id cansing along the side walls thereof. Although the afhdavits 
the dia- may speak of the record as at the bottom of the groove, 
lus, which > this means the efficient record ouly. This point in fact 
we | 
The diff- | was conceded hy our opponents on the hearing below. 
as pliable, ~ i Noro, the difference a ihe material uxed hy Bell and 
down and Tatuter, Wit ds agaist lin-forl, and the Ui therence ‘a 
the inden- 7 the method of cutting the record as distinguished From 
a record ) indenting it, have been held, so far as the question hes 
he record yet been litigated, lo have eredtted such an adeance in the 
~~ ation per- | art us to entitle the wae tablet or cylinder of Bell and ; 
| 
| 
{ 
- ' 
i 
% 
if 
— = | 
. i 
& Raymond R. Wile — 
a8 a _ Research Libr 
ay . is 3 PSS BE Batre. 





t , ee ed r a F ; r= 7 ahs : t - Es af 
Ee fam. + 7 eas , Sa ae Ay WY 





f 
t 
oa ( 
10 
Lainter, carrying their engraved sound record, to be 
reyurded asa useful invention, Assuch it has been sus 
tained by Judge Groseup in the case of the American 
| Graphophone Company ec. Amet (74 Fed. 789), by 
. ae ‘ Judge Shipman in the case of the Ainerigan Grapho- 
ee! phone Company o. Leeds (87 Fed. 373), and by Judge 
42 Wheeler in the case of the American Graphophone Com | 
y pany ow Waleutt(S7 Fed. 551). This is the tirst feature 
> i claimed as an invention by Bell and ‘Tainter, “ad ne oa” 
“ay, pretends that it is used by defendants. 
meee 
a 
et The remainder of this portion of the brief will be 
Nt devoted to a consideration of a second feature claimed as 
‘ patentable by Bell and Tainter. This is a combination 
of the peculiar record above described with a flexibly 
mounted and yieldingly pressed stylus. Te properly 
wee appreciate the scope and importance of this combination, ge i 
Sh nS it will be necessary to see what capacities or capabilities Wy 
, the Hexible mounting has in the combination. The prin- 
ein “th cipal capabilities or capacities of the flexible mounting in a 
e i 4 z,: this combination are three in number. The tirst of these bic 
Nott ti) we shall now seek to explain. a 
4 To this end, it is necessary to carefully consider at 
‘ # the kind of groove of Bell & Tainter’s wax evlinder, Ne 
Ms as manufactured by the complainant-appellee. A- phie- _ 
tovraph of such grooves, on a scale thirty times en- ala 
peed ee larved, obtained by a process of micro-photegraphy, Is sb 
; found on page 140 of the record, and is marked “ Chap- 4 
a 3s nt mw Micro-photograph, Graphophone Grooves.” The on 
ae SP reason that the commercial wax cvlinder has been used A 
SE ca to obtain this photograph, instead of going to the patent. pal 
sori . is due to the fact thatthe drawings of the patent Ct. p.41) aad 
ss : show the cutting stvle apparently drawn to scale, and as is 
ane only the extreme point of the stvle is used, for a distance 
z | of, perhaps, one five-hundredth of an inch, it is plain "ao 
| that the shape of that part of the stylus which does the 
: | acl work of cutting, the extreme point, cannot he va 
ro 
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ascertained from the drawing alone. The specification 
of the patent, in speaking of the shape of the cntting 
stylus, (It. p. 47,1.68) refers to the fact that the extremity 
is rounded, but does not indicate the extent to which the 
rounding is carried. It is manifestly better, in view of 
this uncertainty, to wo to the actual device which the 
complainant vonstructs under lis patent. 

Careful examination of the Chapman photograph (R. p. 
146) will disclose an undulating line at the lhottum of the 
white half-cirelein the picture. But the stylus is not to be 
thonght of as moving in the plane of the paper across 
these nndulations in the operation of reproducing sound, 
On the contrary, this photograph, it is to be understood, 
shows the appearance of the grooves of the graphophone 
wax cylinder as they appear in cross-section, not in the 
direction of the length of tue groove. but across a number 
of consecutive grooves at right angles thereto, and ina 
direction parallel to the axis of the eylinder, so that the 
stylus must be imagined as moving perpendicular to the 
plane of the photograph, and not in that plane. 

The photograph shows that the craphophone grooves 
are exceedingly shallow and broad in comparison with 
their depth. The reasea for this les in the fact 
that with the method of ef‘iag the record it Is neces- 
sary to have a very shallow record in order that there 
may net be too much resistance to the cutting style. 
The surface of the rerord material is merely skimmed 
off. The photograph furthermore shows that there are 
ridges between the grooves, about as well detined as the 
grooves themselves, the sides of two adjacent grooves, 
in fact, coalescing inte a more or less sharply defined 
ridge. An examination of the stnall, flat, rectangular 
model of wood having three rows of undulations upon it 
and marked No. loon the back. whieh las been filed as 
an exhibit in this cause. will readily make this matter 
plain, especially if attention is wiven Lo the penciled 
arrows marking the course of the stvlus. 

Now let us examine such « reeord. superimposed ona 
wide and shallow groove of the shape shown in the plio- 
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12 
tograph, with the nndulations efficient only at the bot- 
tom or center of the groove, and earried in a tablet or 
evlinder of wax or other recording material. Tt is mvani- 
festly necessary, in order that the stylus shall travel 
over the entire record, that some apparatus be provided 
by which the reeord tablet and the stylus are moved with 
relation to the other. The means which the prier art 
provided (Edison patents) was a positive wear or screw 
feed which carried the rigidly mounted stvlus across the 
record tablet or evlinder, while the tablet or eylinder 
was turning on its own axis. thins successively bringing 
each portion of the record in operative relation with 
the point of the stylus. But with the wide and shallow 
grooves of Bell & Tainter, which are shown in the pho- 
tograph, and in which the undulations constituting the 
record are eflicient ouly at the very bottom or center of 
the groove, and are evanescent and inellivient along the 
side walls of the eroove, it imu be undesirable ta so con- 
struct the quachine as to have the stylus, by positive 
mechanism, at all times touch the precise portion of the 
eroove Where the record is sufficiently efficient, this being 
in fact the very bottom: or mathematical center of the 
Lroove. 

The combination claimed by Bell & Tainter, embodying 
as it dows a flexibly mounted stylus, permits the stylus, 
when placed within the purview of a record groove, to 
crravilale down the sloping side walls to the bottom of 
the eroove, where the most efhcient record is fonnd. 

desides, if the stylus happens to be placed wpon a ridge 

between two adjacent vrooves, If may autonnitically 
select and slide down into one or other of these erooves. 
This capability or function of the combination of a flex- 
ibly mounted stvlus with the peculiar record of Bell & 
Tainter. which combination has been referred to above 
as the second feature of their invention, is one on which 
much stress is lal in the patent, as will presently ap- 
pear. 

As the graphophone wax evlinder, in ordinary prac- 
tice, has about one hondred helical turns of the record 
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t the bot- groove tu the inch (It. p. 133, © 387), it will be seen, in 
1 tablet or | order that the stylus inuv be able to effect the function 
It is mani- : which we have just described, of automatically gravitat- 
iall travel ing to the bottom or center of a preselected groove, 
= e provided | when the stvlus is resting on the side walls of the groove, 
noved with or of falling into one of two adjacent erooves when the 
e prior art : stylus is placed on the ridve detween the grooves, that 
ww or screw | the amount of necessary lateral plav is exceedinely 
across the | slight, being at most one one-hundredth of an inch, 
r eylinder thongh in the commercial construction it nay be a trifle 
v y bringing , more than this, and that the amount of necessary ver- 
ation with tical play is very much smaller than this. In the patent 
nd shallow ) No. 341,214, this play is shown as effected by a small 
inthe pho- bit of rabber tubing, numbered 52, and well shown in 
ituting the Fig. 8 (it: p. 41). 
tee! r center of | That we have correctly stated one funetion of the lat- 
t along the ES eral and vertical adjustment of the mounting for the 
» to sO GOl- stylus appears on page 4, 1. 62. of the patent in suit (IR. ' 
VY positive : p. 48) from which we quote as follows : | 
‘tion of the ; : , , . 
ee “ No special care is necessary to insure its adjust : 
~ One ROME ment (meaning the reproducer), for if the reproducer i 
iter of the K be allowed to rest aurainst the record with the 
: style upon the enszraved line, the style will of itself 
embodying P vravitate to the budtan of the groove. 
the stvlus. ’ “There exists always a liability to disarrange- 
ee io ment in some part of the machine either in the re- 
2 ; corder or the support therefor or the recording tablet 
ia bottom of ; or its support, or if there be no disarrangement it | 
1 is fonnd. ‘ would be diffienlt to insure that the reproducing | 
pon a ridge style should touch (he record preeise/y at the praper 
tomatically . point if the reproducer be held rigidly. Dittlentties 
: : 
se grooves. " these accounts tho aevonlad ly Phe: dined or tlexi- 
: je mounting of the reproducer, the sfy/e rufomuts- 
- n of a flex- cally adjusting itwcly? ta the proper ple on the 
of Bell & yeenrd.? | | 
«] to above 
eon which a The proper * point or place ~ on the record which 
esently ap- é the reproducing style is required to touch, by the extract 
from the patent which we live just quieted. is that por 
inary prac- ¥ tion of the record which is found at the bettors or center 
ai the record : of the groove, as distinwuished From: the ineficient and 
; 
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vanishing record that is found along the side walls of the 
groove. 

The groove earrying the record is, as we have repeat 
edly said, very shallow and broad in comparison. It }s 
manifest, therefore, as indicated above, that the vertical 
play in the mounting for the reproducing stylus is not! 
brought into action to the same extent as is the lateral 
play. The patent, in speaking of this matter, therefore, 
goes on to say (It. p. 48, 1. 79): 


“Tt will be seen that the reproducer is mounted 
on a universal joint, so that it ean move in any 
direction. The movement parallel with the face of 
the tablet would, however, by itself allow the style 
to follow and adjust itself to the record to a useful 
extent.” 


This completes our discussion of the first capability or 
Funetion of the combination of the peeniiar wax record 
and flexibly-mounted stylus chimed as Bell & Tainter’s 
invention. 

In addition to the capability for the flexible stylus 
mounting used in connection with the broad and shallow 
record groove, iu which the etheient record is at the 
center or the bottom of the eroave, which we have 
above set ont, there is a second utility in this combina- 
tion. ‘This appears when we consider the shape of the 
vroove in cross-section as shown, for instance, in’ the 
Chapman photograph (IR. p. 146), which shows that the 
side walls are so very gently inclined that they would 
not of themselves act to restrain the course of or to track 
the stylus. In order te track a stylus by the lateral 
thrust merely of the side walls of the groove, it is clearly 
necessary that the side walls should be rather steep and 
well pronounced so as to embrace the opposite sides of 
the stylus, “The record groove shown in the photograph, 
which represents the record groove of the complainant- 
appellee, has no side walls of this character. If the 
stylus is guided by the groove, it is not dune in the 
ordinary way by the lateral action of the side walls. 
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The patentees therefore rely on another principle to 
track their stylus in their groove. They rely on the 
vertically-yielding pressure of the stylus against the 
groove, which pressure will necessarily tend to Force the 
styius down to the bottoin of the grouve; and since this 
is, at the same time, the center of the groove, the stylus 
will be kept within the groove. If the stylus at any 
time tends to get out of the groove by sliding up a side 
wall, the yielding pressure acting downward tends to 
drive the stylus point back toward the bottom and, 
therefore, toward the center of the groove. That is to 
say, the stylus in the graphophone construction is guided 
and kept in the groove nut by the lateral thrust of side 
walls, but by the vertical, downward pressure which 
secures an automatic centering within the groove, which 
is, at the same time, the bottom of the groove. This is 
the second capability or function of the Bell & ‘Tainter 
combination. 

In addition to the two capabilities of the loose mount- 
ing above set forth, we may now refer to a third capability 
which the flexibility of the stylus mounting has, when 
used in connection with the kind of groove shown by 
Bell & Tainter and by Edison, in which the undulations 
vibrate the stylus in the direction of its length, by acting 
on the point of the stylus only. 

It would be unprotitable aud in fact impossible to go 
into the details with that refined and ultimate geometrical 
analysis which alone could place the matter upon an im- 
pregnable mathematical basis, for such an investigation 
can only be made by means of expert testimony of the 
highest order, and can only be sifted by the most rigid 
of cross-examinations. We are dealing here with quanti- 
ties that are exceedingly minute. Whatever of patent- 
able substance there may be in the devices in controversy, 
depends upon differences in construction over the prior 
art which it requires a microscope to examine anda 
mathematical sense to appreciate. Nevertheless, unless 
the subject is examined in this minute way, by a 
microscope as it were, no proper appreciation can be had 
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either of the alleged merit of complainant's patent, or" 
the construction or mode of operation of defendaw 
device. 

We may, however, withont nndnue refinement + 
analysis, say this auch on the utility of the verte 
flexibility of the complainant’s stvlus mounting, she 
used in connection. with a form of record in which! 
undulations touch the potwt of the stylus only, 9" 
therefore, tend to vibrate the stylus in the direction of * 
length and perpendicular to the record surface. In ~ 
aform of record, it is manifestly necessary that the point 
the stylusshould positively touch each point of each scout 
undulations, from one end of the record to the othe 
If the stylus point, for any reason whatever, is, at 
time, separated by a space however minute; one tiv 
hundredth of an inch or one millionth of an inch, free 
the undulations constituting the record, for just sneh tin 
is sound reproduction impossible. The stylus point ue 
touch under pressure each point of the undulating suri 
at all times. The slightest separation of these pu! 
however minnte, is fatal for sound reproduction. bes 
& Tainter, therefore, by usinga mounting for their styl 
which has a flexibility in a vertical direction and wlie' 
presses the point of the stylus with a vielding pressum 
against the undulations that constitute the record hay 
insured that the stylus point and record shall at all tine 
keep in absolute pressure touch. 


We may here briefly summarize the three capacities °, 


functions inhering in what we have called, the seco 
feature of the invention claimed by Bell & ‘Tainter. 
namely, in the combination of their wax tablet or eylin 
der, lianving a record of the form = described, with + 
mounting having a play ina lateral and vertical diree 
tion for the reproducing stylus, mime necessary | 
the positive serew gearing which they employ, an 
which play has an exceedingly minute conmpass.  The-t 
capacities are suchas to cuable the style (red to ante 
matienlly fall into one of two adjacent grooves fron 
the ridge between the grooves, or, when placed within 
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the purview of a single groove, to gravitate down the 
very slightly inelined and rather wide side wall of the 
vroove to the bottom of the groove, where the etlicient 
sound record is found : seeoa/, to automatioally guide or 
keep the stylus within the groove, not by the lateral 
action of the side walls, lt by the aufotnatic centering 
action of vertical pressure, aud (A/r/, to keep the stylus 
point in pressure contact with the vertically undulating 
record, . 


The combination of the peculiar sound record of Bell 
& Tainter with the flexible or universal mounting for the 
reprodacing stylus, which we lave described, lias been 
held patentable both by Judge Groscup and by Judge 
Shipman ; and, su far as we are aware, these two feat- 
ures—the wax cylinder, with a cut or engraved ree ord of 
the shape deseribed per se, and the wits cvlinder with a 
eut or engraved record of the shape described, in com- 
bination with-the flexibly mounted stvlus—are all that 
have been held patentable upto the present time to Bell 
& Tainter, by any United States Court. No case has 
arisen for deciding anything clse. 

V. Hisrory or rue Invention ov ru Deriinen Gramo- 
puongé; Comparison ‘rikkeor wre tHE Llistory oF 
cuz Beno & Taisren Invention, AND A CoMPart- 
BON OF ‘THE ‘two LxvENTIONS THEMSELVES. 


We may now turn to the work of Mr. Emile berliner 
as embodied in the well-known gramephone, which the 
order appealed from (Rt. p, 217) holds as wn infringement 
of claim 21 of the patent in suit. 

Just as Bell and ‘Tainter found the basic ideas of their 
invention in the Edison phonograph, and just as they 
adopted certain changes to make this type of phonograph 
successful, so Berliner found the basic ideas of his inven- 
tion in the Scott phonantograph and later in the theories 
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of the Frenchman Cros; and after years of experi 
he hit upon plans which put the theoretical and um 
mercial ideas of these earlier scientists into pra’ 
and conimercial form. 





The Seott phonantograph, which is well known | py- 


students of science, and is described in the Lyon» 
davit (R. p. 121), inthe Berliner Franklin Institnte leet" 
(Rt. p. 175), and in Pollok & Mauro’s opinion (I. p. 7. 
a device for recording but not for reproducing speech. | 
consists of a membrane carrying a stylus, which bl 
against a rotating cylinder covered with lampblack. 

the evlinder rotates, sounds are uttered in the vicinity: 
the diaphragm, and the diaphragm is set into vibrativ 
By means of these vibrations the stvle removes the |: 
black on the cylinder along an undulatory line. The» 
tion is precisely like that of writing with a stylus on - 
smoked-glass plate. The stylus does not move perp’ 
dienlar to the surface carrying the lampblack, so a> ' 
make a groove of varying depth, but, we repeat, ' 
style is moved laterally only, so as to make a daterals 
undulating line upon the surface of the cylinder, whic 
accurately pictures the sound which has been uttere- 
against the diaphragm. 

The Frenchman Cros carried Scott's idea further, a 
attempted not only to record sound in the manners” 
out by Scott, but also to reproduce the sound thie 
recorded (Pollok & Mauro’s opinion, R. p. 78). Without! 
going liere at large intu the processes detailed by Cros. 
which are fully set out in the athdavit by Mr. Lye 
(R. pp. 122, 123), it may be said that he suggested the 
inscription of the sound record along a laterally undulit 
ing line on the surface of a smoked plate, and then, ! 
a process of photo-engraving, the making of a metal 


plate carrying in its face a groove of even depth, hu 
with lateral undulations corresponding to the sonud 
waves. From this groove of even depth, with the sound 
record ou the side walls thereof, he proposed to repre 
duce the sound by a metal point held in the groove by 
a spring at one end, and made solid with the diaphragm 


at the other end (It. pp. 167, 1. 18). 
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That is to say, while the Edison phonograph had the 
sound record in the form of a groove with vertically 
undulating bottom, Cros’ idea was to have the sound 
record along the sides of a groove, the bottom of which 
was entirely even. So, too, while Edison reproduced by 
moving a reprodacing stylus perpendicular to the face 
of the record material, Cros proposed .to reproduce by 
moving the stylus, held against the record by a spring, 
laterally in a direction parallel to the face of the record 
material. Now, Berliner, after four years of constant 
experiment, devoted to this subject alone, was enabled, 
without departing from the fundamental principle of 
Cros, to put his ideas into practical form, just as Gell and 
Tainter, after their experiments, succeeded in putting the 
ideas of Edison into better form, without departing 
from the fundamental principle of Edison (P. pp. 126, 
127). 

Berliner, althongh ignorant of Cros’ work util after 
his own experiments had well progressed, effected this 
improvement on the Cros conception by using, as his 
original record plate, a zine plate covered with a very 
thin fatty film, instead of using Cros’ smoked-glass plate, 
which fatty film Berliner removes along a laterally unda- 
lating line of even depth by the recording stylus. After 
having removed the material of the fatty film along the 
laterally undulating line, the zine plate is placed in an 
etching hath, and the material of the zine plate is eaten 
ont along a groove having undulations in a lateral direc- 
tion, but having a uniform depth depending merely upon 
the time of the immersion vf the zine plate in’ the etch- 
ing bath. When the groove has been etched to a sufti- 
cient depth, the zine plate is removed from the etching 
bath and placed in «an clectro-plating bath, where it is 
electroplated with copper. The copper plate thus ob- 
tained has on its face, in a raised form, a ridge of even 
height, but with lateral undulations corresponding to the 
sound record. This copper plate is then used to impress 
the sound record into hard rubber plates, which have been 
teinporarily softened by heat. One copper plate may 
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thus be nsed to impress as many as a thousand rubber 
plates. Each rubber plate carries the sound record in 
the form of aspiral groove of even depth with lateral 
undulations corresponding to the original sonnd. (Pol- 
lok & Mauro’s opinion, pp. $1, 82; Lyon's attid., pp. 
127, 128.) 

Such a hard rnbber plate is one of the important. in- 
ventions of Mr. Berliner and is covered by his patent 
No. 548,623, dated October 29, 1895 (It. p. 107). Its ad- 
vantages are obvions. First of all, it carries a more ae- 
curate representation of the sound than any record tablet 
yet devised. This is due to the fact that there is no 
substantial resistance to the motion of the recording 
stylus in recording sound, for the fatty film on the zine 
plate may be made almost infinitesimally thin, aud what 
little resistance there is must be uniform. In the. Bell 
& Tainter phonograph wax record, the wax offers con- 
siderable resistance to the recording stvlus, for the groove 
must be of appreciable, though slight depth, in order to 
do good work in reproducing, and, besides, the resistance 
to the recording stylus varies with the depth of pene- 
tration, so that the sound record is distorted to this ex- 
tent. Again, the rubber record is hard and indestrueti- 
ble, so much so that the impression by the copper plate 
must be effected when it has been softened by heat. It 
would be physically impossible to ent or engrave it with 
a stylns actuated by sound vibrations. Desides, Ber- 
liner’s process has the capacity for unlimited multiplica- 
tion of record plates in a cheap and simple manner; vne 
pressure with the copper plate impressing the entire 
record of all the sounds. In the wax tablet.ecach record 
must be made separately by direetiy cutting the sound 
record upon it, sound by sound. Furthermore, sinee, in 
reproduction, the undulations constituting the record in 
Mr. Berliner’s hard rubber plate touch the sides of the 
stvlus and move the stylus positively in both direetions, 
parallel to the face of the plate and not perpendicular 
thereto, the stvlus need net and does not bear with any 
initial pressure against the undulations constituting the 
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record. In the Bell & Tainter record, the undulations 
at the bottom of the groove touching the poné of the 
stylus, vibrate the stylus in a direction perpendicular to 
the face of the record tablet, whch requires an initial 
Pressure beteneen the reproduciigy stylus and the record 
an order fa reproduce the record al the Torin ar sound 
or speech. | 

But there is another feature of Mr. Berliner’s inven- 
tion in which he improves on Cros, who, like Edison, 
employed a positive gear feed, and that is the eombina- 
tion of the peculiar hard rubber record which we have 
described with a novel mounting for his reproducing 
stylus. As appears from Mr. Berliner’s patents, and 
also from the mode] exhibit of the gramophone, My, 
Berliner has discarded all of the screws and 
gears used by prior inventors, and all of the 
complications incident thereto, among them the 
necessity for the minute lateral and vertical play 
of the Bell and Tainter joint, and has boldly 
caused the record groove itself to do the work 
of propelling the stylus and the whole repro- 
ducing apparatus, from its outermost to its in- 
nermost convolutions. ‘This invention is also one of 
a most important and valuable character. It dispenses 
with all the complications considered necessary before 
his invention thereof, in a manner as simple as it is pos- 
sible to coneeive. It dispenses at once with the screw 
gear and with the peculiar loose joint, with its tiny 
amount of play for the stylns mounting, made necessary 
by the screw gear. This idea has been patented to Mr. 
Berliner in his patent No, 534,543, and more particularly 
in claim No, 5 (It. p. 102). It has been considered by 
all who have had reason to examine the subject as one 
of the great steps in the art of sound reproduction. 

If we consider, then, the history of the two inventions 
of the Bell & Tainter graphophone, and of the Berliner 
gramophone, and the results thereby attained, it will be 
apparent to any one skilled In patent matters, from the 
very history of the art, that there can be no substantial 
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conflict between two inventions developed along such 
different lines. It is apparent, without any technical 
consideration of claims or patent specitications, that 
nothing that Bell & Tainter have done can, in any sub- 
stantial way, interfere with the work of Berliner,  Ber- 
liner started from Scott and developed the ideas of Cros. 
Bell & Lainter started from Edison and developed the 


ideas of Edison. Berliner converted the theories of Cros 


into a practical sound-repreducing machine. Bell and 
Tainter converted the ideas of Edison into the commer- 
Gial graphophone. 

Berliner, among other things, took the metal record 
tablet of Cros, with its laterally undulating grooves of 
even depth, and, by many improvements on the processes 
of Cros, converted it into a hard rubber record tablet 
with a laterally undulating groove of even depth. Bell 
and Tainter took the tin-foil eylinder of Edison with its 
groove having an undulating bottom, and converted it 
into a wax cylinder with a groove having an undulating 
hottum. Berliner used a mounting for his reproducing 
stylus, which should have a compass from the innermost 
convolutions to the outermost convolutions of the record, 
so that the stylus would be propelled across the whole 
record by the groove, withont the necessity of screws 
and gears. Bell and Tainter took the stylus mounting 
of Edison, and, while retaining the screws and years of 
Edison, gave it the tiniest possible amount of play, se 
that the stylus would automatically adjust itself to the 
bottom of their peculiar record groove. 

The same appears from the following quotation from 
Pollok & Mauro’s opinion (R. p. 84): 


“Tt is bevond all dispute that in its essential and 
distinguishing principles of operation the gramo- 
phone system is substantially and materially different 
from the phonograph or graphophone. The points 
of resemblance, if any exist, must be found in de- 
tail of minor importance, which would not affect the 
main guestion. The development of the two sys- 
tems, however, has been upom divergent lines, so 
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that features peenliar and important to the one are 
of necessity inapplicable to the other ;” 


The distinctions between the two inventions is further 
emphasized by a consideration of the respective records 
of Bell & Tainter and of Berliner. These records are 
very well shown in two models filed as Exhibits in this 
ease, one of which, that showing the Bell & Tainter rec- 
ord, has alread been referred to in this brief and is 
marked No. 1, and the other of which, that showing the 
Berliner record, is a small rectangular board of about 
the same size and shape, showing three Berliner record 
grooves, and is marked No. 2 on the back. 

Although the models show the grooves in enel: case 
enormously magnified, yet the degree of enlargement is 
about the same in each casc, and the proportions of 
depth ¢nd width and shape have been preserved as nearly 
as possible. Thesubstantial truthfulness of these models, 
which was not denied below, is proved, among other things, 
by a comparison thereof with the two Chapman photo- 
graphs, found on pages 146 and 147 of the record, which 
show microphotographs of cross-sections of the erooves. 

Comparing, then, the Bell & Tainter aud Berliner de- 
vices in view of these models, we find : 

The Bell & Tainter groove is wide and the undula- 
tions constituting the record are efficient only at the very 
center or bottom of the groove, so that it is necessary for 
the stylus to laterally and vertically adjust itself within 
the groove to reach the bottom of the groove where the 
efficient record is found. In the Berliner device the 
grooves are U-shaped in cross-section, with steep side 
walls, as distinguished from gently sloping walls, and the 
efticient record is found along the upper edge of the 
groove; there is one, and only one place, at which the 
stylus can rest within the groove, and there is no possi- 
bility for a lateral adjustment of the stylus within the 
groove, 
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Again, in Bell & Tainter the side wall of the groove 
cannot act by lateral thrust or by a positive restraining 
action to guide the stylus, or to keep it in its track. 
This must be accomplished by the automatic centering 
action due to the vertical downward pressure of the 
stylus on the gently sloping walls of the groove, In the 
Berliner device the side walls of the groove are steep, 
embracing the stylus and acting to track it positively 
by lateral thrust, and not by any automatic centering 
action secured by vertical downward pressure. Such 
pressure is unnecessary for guiding the stylus within the 
Berliner groove, for if the stylus be slightly lifted oft 
the bottom of the groove so that there is no longer sy 
pressure, the side walls of the groove will still track the 
stylus. 

Finally, in the Bell & Tainter device the undulations 
coustituting the record are superimposed upon a groove 
ina direction perpendienlar to the face of the record 
material. These undulations, therefore, act on the posal 
of the stylus and tend to move it in the direction of is 
length and perpendicular to the face of the record une 
terial. The weight of the stylus mounting acts vertically 
downward. Llence, the weight of the loose stylus mount- 
ing wives an initial pressure between stvlus and record. 
Without sneh initial pressure, there would he no sound re- 
production. In the Berliner device the grooves have un- 
dulations imposed upen them in a direction parallel to the 
face of the tablet, and the working record is found anil 
is efficient only along the upper edges of each groove. 
The weight of the stylus rests not on these undulations 
but on the bottem of the groove, where there is neo 
record. There is, therefore. in Berliner, no initial press 
ure, yielding of otherwise, between the undulations con- 
stituting the record and the stylus. Besides, the nndn- 
lations act on the si/e of the stylus. Even if the pressure 
of the stvlus on the flat bottom of the record were di- 
pensed with in Berliner’s construction, and even if the 
stylus did not toneh the bottom of the record groove, the 
side of the record groove would still touch the side of 
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the stylus and thus vibrate the stylus quite as efficiently, 
and sound would be reproduced. This point is well 
brought ont in paragraphs 25 and 26 of the Lyons afii- 
davit (p. 129), 

The same point is made with equal clearness in the 
opinion written by Mr. Philip Mauro, and known as 
Pollok & Mauro’s opinion, which was given by the firm 
of Pollok & Manro at Mr. Berliner’s request in the sam- 
mer of 1891 (R., p. 71), before Mr. Berliner entered 
into the business of selling gramophones. We quote 
from Pollok & Mauro’s opivion (R., p. 83): 


“Tn the etched record, the point of the reproducing 
style is guided continnously by the parallel edges of 
the sinnous groove, the movement being side wise 
and positive in both direetions. With the grapho- 
phone record the style vibrates up and down, and its 
movement is positive in one direction only, namely, 
when it is pushed mpwards in aseending to the erest 
of an elevation. In descending into a depression, it 
must rely on the gravitation of the stvle, or ona 
spring, or npon the elasticity of the diaphragm, to 
make it follow the enrve of the line, and to prevent 
its skipping from one clevation to the next. From 
this ut will he understood why in the graphophone 
the use of a style resting hy gravity upon the record 
is a Ferture or wo waned importance. Ja the grrr 
Phone the WNC ot if ye proces of th is charucter ia 
inadmissible. Neither yravity nor spring pressure 
is ed Factor of the operation, 7 he style oes wol 
rest (pn the record at add, hut ax Tree to sioiig wn 
hath directions as the edges or the qroor' hetiwean 
which it lies direct its morcments.” 


We repeat, then, that the non-existence of any con. 
flict between the inventions of Bell & Tainter and of 
Berliner is shown not merely by the history of these in- 
ventions, but also by an examination of the two Ivpes of 
record and the modes in which these records vet upon 
sound-reprodneing styles moving within them. A lateral 
adjustment within the groove is absolutely necessiuy for 
sound reproduction in the type of record shown by Bell 
& Tainter. Sueh Jateral adjustment within the rove 
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is absolutely impossible with the type of record shown 
by Berliner. An antomatie guiding or centering of the 
stylus within the groove by means of a vertical yielding 
pressure, and not by the lateral action of the side walls, 
’ takes place in Bell & Tainter. Such guiding of the 
stylus is effected by the lateral thrust of the side walls 
of the groove in Berliner. An initial vielding pressure 
of the puint of the stylus against the undulations consti- 
tuting the record is imperative and necessary in the Bell 
& Tainter invention, in order to keep the stylus at all 
times in operative touch with the undulations to make 
sound reproduction possible. There is no initial yielding 
pressure between the stylus of Berliner and the undula- 
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. Sey - rests in the bottom of the groove. 


¥ 
i 
Al 
ee. 
> i 


VL. Tne Ecnornonk anv irs Revatton ‘to THE Grapne- 












' rai PHONE AND TO THE GRAMOPHONE. 
fg Before going on with the consideration of the de: 
5 a cisions by Judges Groseup and Shipman, adjudicating 
a the patent in suit, it may be well to examine the construe- 
“af tion and operation of the specific machine which was 
23: Tr. before them and to determine its relation to the Bell 4 
ea Fe Tainter graphophone, and to the Berliner gramophone. 
eh ay The sound-reproducing machine which was eonsidered 
a. by these learned Judges was substantially the same in 
pe each case, although it was called the Metaphone in the 
we one ease and the Echephone in the other case. We may 
s i here refer to it us the Echophone. 
of The Echophone is a machine designed for reproducing 
ha 7 sound from a wax evlinder carrying a cnt or engraved wn 
453 record, with the undulations most pronenneed at the Th 
F bottom of a shallow groove, being, ina word, the ident 
RR rae tS eal wax eylinder records which are seld by the com ih 
5 Bs Ay ’ plainant corporation. The stylus is carried at the end mn 
| PR of a glass tube, the ether cud of which is mounted in a UL 
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27 
universal fashion so as to be free to rise and fall, being 
held down by spring pressure, and being propelled from 
the convolutions of the groove at one end of the record 
to the convolutions of the eroove at the other end of 
the record, by the convolutions themselves, and without 
any other gearing or screw mechanism (p. 155). 

Now, at first blush, and without more than superficial 
examination, an argument would suggest itself that sinee 
the Berliner gramophone employs a mounting for its 
stylns similar to that used by the echophone, that the 
gramophone must be considered an infringement of com- 
plainant’s rights, if the echophone was so considered. 


This argument, however, falls to pieces when we bear in 


mind that the echophone uses a wax cylinder precisely 
like that described in the Bell & Tainter patent, and, in 
fact, the very same wax cylinder that is sold on the 
market by the complainant-appellee, with very broad and 
very shallow record grooves, having sound undulations 
at the bottom of the grooves. When then the stylus of 
the echophone rests on one of these grooves, its vertical 
motion effects the function which is effected in the Bell 
& Tainter patent, of pressing with a yielding pressure 
against the undulating record in the bottom of the 
grooves. So, too, when the echophone stylus rests on 
the record groove of the Bell & Tainter wax cylinder, 
its capacity for lateral adjustment permits it to slide 
down the gently sloping wills of the record eroove to 
reach the bottom of the record. That is to say, the 
stylus, by reason of the lateral adjustment of its mount- 
ing, is permitted to laterally adjust itself within the 
space or width of a single groove. Manifestly, then, 
there is no escape from the conclusion that the echophone 
stylus mounting, when used in connection with the wax 
cylinder of the Bell & Tainter graphophone, constitutes 
an infringement of the graphophone construction. 

But let us examine what would happen iff we were to 
use the stylus and mounting of the echophone on the hard 
rubber gramophone record of Berliner. It is plain at 


once that the vertical adjustment and spring pressure 
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would no longer have the function of pressing the styl 
in a yielding manner against the undulating record ; fur, 
since the stylus wonld substantially fit the enp-shaped 
record groove of the gramophone tablet, there would | 
no initial pressure between the side walls of the stylu 
and the undulating side walls of the record grooves, 
which constitute the record. So, also, since the echoplione 
stylus, when used in connection with a gramophone tablet, 
would co-operate with cup-shaped grooves with ster) 
side walls into which it fits, there could be no question 
of a lateral adjustment within the width of a single 
groove. The stylus would be pnt at the single and onl 
place in the groove where it belongs. Nor wonld there 
in such case be any possibility of antomatically selecting 
one or other of two adjacent grooves, for if the echophere 
stylus when used on a gramophone tablet, got on the 
ridge between two adjacent grooves, it would stay there. 

From the fact, then, that Judge Shipman found th: 
echophone mounting and stylus, when used in connection 
with the peculiar record grooves of the Bell and Tainte: 
wax cylinder, an infringement of the Bell and Tainter 
Patent, it by no means fellows that he would so have 
considered the combination of this echophone stylus and 
mounting when used witha gramophone tablet. Tndeet. 
when the facts are considered, it is quite certain that he 
would have held to the contrary. 

In this connection we may point ont that the echophone 
isa mongrel or hybrid device, being in fact in’ som 
respects like the graphoplone and in other respects like 
the gramophone. In so far as the echophone util- 
izes the idea of dispensing with all screws and 
gears, and of having the record itself do the 
work of propelling the stylus, it is an infringe- 
ment of Berliner’s invention as covered by 
claim 5 of his patent No. 534,543, before re- 
ferred to. In other words, the echophone compri-e> 
within itself two inventions, the one being its capacit 
for carrying out certain ideas of Bell and Tainter, th 
other being its capacity for executing the ideas «! 
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Berliner. The only feature or funetion or capacity 
which Judge Shipman had in mind were those which 
belong to the Bell and Tainter side of the device. He 
did not have before him those features which belong to 
the Berliner side of the device, for these were never 
raised, and, therefore, never considered or decided. 
Neither was it necessary tu decide them so long as the 
echophone stylus carrying arm was used in connection 
with Bell and Tainter’s wax cylinder. 

But we must here point ont that, althongh the echo- 
phone happens to have features capable of being used 
either with a gramophone tablet and other features 
capable of being used with «a graphophone cylinder, 
this double adaptability is by no means true, either 
of the reproducer construction actually nsed in the 
gramophone, or of the reprodncer constroetion used in 
the graphophone. That is to say, it is not possible to 
take the mounting for the diaphragm and stvius of the 
graphophone and use it efficiently on the gramophone. 
Neither is it possible to take the diaphragm and stylus 
mounting from the gramophone and use the same 
efficiently on the graphophone. The reason for this 
lies in the fact that both the gramophone and the 
graphophone use a diaphragm to increase the volume 
of sonnd. In the graphophone the diaphragm must be 
perpendicular to the stylus, and, therefore, parallel to 
the surface of the wax cylinders. This follows from 
the fact that the record is in the bottom of the record 
groove. In the gramophone the diaphragm is parallel 
to the stylus and is perpendicular to the surface of the 
hard rubber tablet. This is necessary by reason of the 
fact that the sound undulations in the gramophone are 
found in the side walls of the record groove. [fy then, 
the graphophone monnting were used in the gramophone 
tablet, the lateral undulations which would be imparted 
to the stylus wonld tend to move the diaphragm in its 
own plane, and not perpendicular to this plane, as it 
ought to do in order that the diaphragm may operate 
efficiently. 
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Complainants, in their brief filed below, assert, without! 
proof of the assertion, that they have used the graplur 
phone reproducer in connection with the gramophone 
record, and obtained sound reproduction. With a stale 
ment as broad and indefinite as this, we can take 1 
issue; for we are well aware that any solid body, 
vibrated in any fashion, will emit sound. So we find 
that in the echophone a glass rod, when vibrated by a 
graphophone record, emits sonnds, and we have 
doubt’ that, when vibrated by a gramophone record, i! 
will emit sound. Bnt this is not a mode of operation 
contemplated either by the graphophone or the yrame- 
phone; in both eases the vibration of a diaphragm, a! 
right angles to its plane, is the mode of reproduction 
that is contemplated. 

If, then, the graphophone reproducer is used with 3 
vramophone record, sound may be emitted, but it will 
be emitted not by the diaphragm, but in spite of the 
presence of the diaphragm, 

If, liowever, the gramophone reprodacer were at- 
tempted to be used on the graphophone wax cylinder, 
which, iu the first place, the softness of the wax cylinder 
would make impossible, then the movements of the stylu- 
imparted to it by the bottom of the record groove woul: 
tend to move the diaphragm in’ its own plane, and not 
perpendicular thereto. We see, then, that the presenec 
of the diaphragm makes it Impussible to use the gramu- 
phone reproducer with the graphophone tablet or the 
graphophone reproducer with the gramophone tablet and 
utilize the function of the diaphragm. In the echophone 
this diaphragm has been omitted, and therefore the ech 
phone has the dual adaptability of being usable either 
with a gramophone tablet or with a graphophone was 
evlinder. But we repeat, that when the echophone re: 
producer is used on a gramophone tablet, it has no fine 
tion of laterally adjusting itself within a single groove, 
or of automatically selecting between two adjacent 
grooves, and no fanetion of automatically pressing 
avainst the undulating record. [ft is plain, then, that no 
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inference as to the alleged infringing character of the 

Berliner Gramophone can be drawn from the fact that 

the echophone has been held to infringe the Bell & 

Tainter graphojhone patent. 

VII. Tue Decisions or Jupae Gioscur anv or Juno 
SHIPMAN. 


We have next to consider the decisions of the Courts 
tu see whether they substantiate the views we have above 
expressed, and here we first examine the opinion of Judge 
Groscup in the Amet case (74 F. R. 789). After reciting 
the general principles which underlie the operation of re- 
producing machines, Jndge Groseup, in speaking of the 
labors of Bell & Tainter, says: 


“The chief mechanical problem before the in- 
ventors Was the pdatk inige ol asnitable anid practices] 
substance of deposit or record.” 


The opinion then proceeds to point out the well known 
character of the Bell & ‘Tainter wax record with its cut 
or engraved groove and its sloping walls, and the general 
method by which sound reproduction is effeeted from 
such a record. Thereupon the opinion quotes claims 22 
and 24 of the patent No. 341,214, and proceeds in the 
following language : 


“Tt will be seen that, in order to follow the 
groove accurately, the reproducer must be lo isely 
mounted, and this is accomplished by the universal 
joint described in the patent. Mueh stress is Jaid 
by counsel for complainant upon the patentability 
of the adaptation of this universal joint to the pur- 
pose of the graphoplhione. 

“If the validity of the patent depended upon this 
contention I would he disposed to hold against it, 
Jor I can see nothing novel about the Joint eaecpt 
ita new use, dnd such adaplation to new use ix not, 
wn my gudgment, patentable invention ¢ but while 
this element, separately considered, is nol invention, 
the combination which enbraces it, in my judg- 
ment, is.” 
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We have here a clear statement to the effect that, i 
the opinion of Judge Groscup, the universal mounting 
of the reproducer in the graphophone, when that repre 
ducer is considered by itself and aside from the was 
record, is not a patentable invention. We have, further 
more, the express holding of the Judge that the eam 
bination of this reproducer with the wax record Is pal 
entable, for it is to be remembered that the wax recor 
To eniphiasize this 


: ] - - rar 
paint, we quote the following sentences from the «e 


was the only one before the J nudge. 


CISlON : 


“ Without complainant’s record the defendant > 
device would be useless. It is never used except i 
connection with complainant's record. In the prac 
tical use, therefore, of defendant’s device one of thie 
elements of complainant’s combination is actual! 
and necessarily employed.” ; 


As further emphasizing the point that Judge Grosen 
considered the combination of the wax record and of 1 
loosely mounted reprodacer the patentable invention ul 
the patent hefore him, we quote the following (italle- 
ours) : 


«The substance upon which the record is cut and 
the reproducer thus loosely mounted, by which it} 
enabled to follow the undulations of the groove, t 
gether constitute an effective portion of the mecha 
ism. Either withont the other would be nsele-s for 
the purpose of a graphophone or a phonograph. 
Together they bring about a successful result. 
They therefore constitute patentable combination. 


We conclude by quoting the following sentence from 
the decree in the Amet case, found in Vol. 74 of the 
Federal Reporter, page 1008: 


«The court further finds that any device whieh 
combines the reprodacer described in claims 19, 2. 
21, 22, or Yt of said patent with the grooved table! 
or other body having a sound record as deseribed i 
said patent, and especially in claims 22 and 24, is 
infringement of complainant's patent No, 341,214 
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t, in Manifestly, then, if these complainants had to rely 
iting upon Jndge Groseup’s decision, there is nothing in the 
epro- ; construction which be gave to their claims which wonld 
- WAX hold the defendant’s device as an infringement. The 
ther- only record which was before Judge Grosecup, as we have 
com- said, was the wax record with a cut or engraved sound 
- pat. groove, and it was this wax record in combination with 
word the reproducer monnted se as to press upon the undala- 
» this tions at the bottom which was held to bea patentable 
O ve de- combination and invention. 
We have next to examine Judge Shipman’s decision 
lant’s (87 F. R, p. 873). After quoting « number of the 
spt in claims from the Bell and Tainter patent No, 341,214, the 
rac- opinion oes on tou refer to the prior rt, and mere Cspe- 
if the J cially to the work of Cros and of Edison, whereupon it 
a tually ) disinis ‘es the French device from consideration, and de- 
scribes more specifically the work of Edison. The opinion 
oseup thereupon proceeds to give a history of the work of Bell 
lof a & Tainter. From this part of the decision we quote the 
ion of following sentences: 
¥ seine “The material of the vecard and the rep midrer 
are euch necessitry pails of the invention, [either 
ut and part without the other would be inetectual, Dred dua ¢ 
li it is combination both tend to muahe an pirtls UE ane 
ve, tu- successful instrument.” | 
echan- a 
ess for a The opinion goes on to refer to Judge Grosenp’s 
~ graph. decision, and to emphasize the fact that Judge Greoseny 
result. ‘§ considers the combination of record and reproducer a 
aa q patentable invention. Judge Shipman then says: 
6-trom 4 “This peculiarity of the dae invention of the | 
- of the material for an engraved record and the reproducer 
and the fact that the latter was brought inte being 
to make the former of practical value is of mach 
which importance in the proper constriction of the quoted 
19, 20, claims of the patent, if it should be held that the 
| tablet reproducer alone, though novel, is not patentable.” 
ibed in © 
— 4,38 an 4 Thereupon the defenses to the claims of Bell « 
1,214." a | Tainter are discussed, and to this end the work of 
aa 
‘i 
: ; 
w 
— 
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Edison as shown for instance in his British patent of 
1878 is considered. Speaking of this work, Judze 
Shipman says: 


“ We (meaning Edison) did not use, unless exper: 
mentally, the blank made of wax or a waxy sul- 
stance which was to become dy itse/f a sound record 
to he used for reproduction.” 


The Judge then goes on to consider the work of Cro-, 
which he does in the following language : 


“It is unnecessary to describe the theories of the 
French scientists in regard to the material for re 
cording, because, while they used wax or stearine or 
paratiine upon the eniface of the recor ‘ding cylinder, 
made of metal or of vlass, none of them ¢ attempted 
to reproduce the sound from the wax or paraffine or. 
stearine record, bul the reproduction was iniade from 
the metul surface. 

“The declaration in the specification that * no one 
has reproduced sounds from a wax record by rub 
bing a stvle or reproducer over it” is true, and it} 
furthermore true that this combination, as shown in 
the patent in suit, either in method or operation er 
in the character of its result, converted the note 
worthy but short-lived instrument of Edison inte 4 
machine of widespread use and permanent utility.” 


Manifestly the Court here had in mind simply a sound 
reproducer in which the wax-like blank which had been 
originally nsed for recording could, by itself, be used for 
reproduction. That is to say, it had in mind a device 
of the character of Edison, cad threm out of considerit 
tania (eviees liks those of Cres, in which thy adie teahlet 
which is used for recurding is not used for reproducing. 
But if Judge Shipman threw out devices of this character 
as having no bearing on the question of anticipation of 
the Bell & Tainter claims, manifestly his Tonor at the 
sume time held in effect that the Bell & Taiuter chains. 
as he construed them, would not be infringed by such « 
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device ; for itis well-settled law that things, when subse ; 
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bo 
f quent, which are an infringement of claims would, if 
re | prior in point of time, be an anticipation thereof. 
After Judge Shipman has fully disposed of the prior 
art and the various defenses, he sets forth the importance 
‘i 4  .. of the Bell & Tainter patent in the following language : 
}y- ) 
rd ; “The two improvements of Importance, with re- 
, spect to claims 19 to 24, inclusive, are the new wd- 
terial for a sound record upen which vertical undn- 
1S, lating grooves with sloping walls were cngraced Dy 
a euiting style; and the reprodac 3, Which rested 
upon these grooves 47 qraviti), and moving along 
he them, ‘imparted to a second diaphragm the vibra- 
so tions incident to the elevations and depressions @7 
ar ; the bottoms of the groove.’ ™ 
er, | 
ied 3 The opinion again refers to the fact that Judge Gros- 
or 4 enp was not disposed to regard the adaptation of the wni- 
‘om E versal joint to the reproducer 2s patentable, when con- 
7 sidered by itself. Judge Shipman may have been in- 
aca | clined to the opinion that this universal joint of com- 
it is ) plainant in the reproducer might be patentable in itself, 
1 in j because, as he said: 
1) OF 
ote- 3 «The style needed not only the lateral motion 
to A prodneed by the auiversal joint, but also an clashe 
ty.” 4 and yielding pressure against the record.” 
~ and- . ae We call attention to the fact that the purpose of the 
yeen s lateral movement in the gramophone is entirely different 
| for ? from the purpose of the lateral movement in the grapho- 
‘vice ir phone ; and, us is fully established, that there is no elastic . 
lera- a aud yielding pressure against the undulations constitut- 
~  ablet q ing the record in the yramophone, because the record 18 
ING. i on the side walls of the greeve, and the reproducing 
acter i stylus fits the said walls so that the pressure is all on the 
m of Pe point of the stylus at the bottom of the groove, which is 
t the of even depth and is not the record. Even, therefore, if 
aims, Judge Shipman had made the holding that the universal 
~ aha 4 mounting of the reproducer in the ¢raphophene is prat- 
-ubse- 3 entable per se, which he did not, such holding would not 
tes 4 
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affect the question involved in the present motion, be- 
cause the capabilities which he attributed to the universa. 
mounting are not found in defendant’s machine. 

Judge Shipman then goes on to say: 


“But if the reproducer is not patentable by it- 
self, I filly avree with Judge Groseup’s idea of the 
patentable character of the combination which ap- 
pears in these claims, and concur with him that any 
device Which contains the reproducer deseribed in 
claims 19 te 24 with a grooved tablet, or other body 
having a sound record ax described tm the patent, 
and expecially in claims 22 aud 24, is an infringe- 
ment on the patent in suit.” 


This is substantially the language of the decree in the 
Aimet ease (74 F. R. 1008). Claim 22, be it noted, de- 
scribes a reproducer having a rubbing stylus, whieh 
means astyle having a certain amount of /vifiad press- 
ure against the record over which it slides, which is 
not the case in the gramophone. [t furthermore speci- 
fies that the reproducer is free to move laterally to ad- 
just itself to the groove; and there is no such adjustment 
in the gramophone. Claim 22 has in fact been expressly 
Withdrawn by complainants and infringement therecf is 
not now alleged. Claim 24, on the other hand, describes 
a record of wax or wWax-like material, and there is net 
now and never was a pretense that the defendants-appel- 
lants use such record, 

As conclusive proof of the fact that Judge Shipman 
did not propose to give claims 19 to 24 of the patent in 
suit a construction as broad as the patentces may have 
hoped for, we quote the sentence immediately following 
those just quoted : 


“This constraction is not so broad as that which 
the solicitor for the patentees apparently hoped for, 
Init it limits the claims te the improvement which. 
in combination, created the new machine, and which 
are abundantly deseribed in the specification.” 


Considering the question of infringement, udge Ship- 
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man held that a record made of metallic soap, the 
material being wax-like and capable of being cut like 
wax, Was within the Bell & Tainter claims. Judge Ship- 
man also held that since the defendant’s reproduction 
machine was designed solely for reproducing the wax- 
like sonnd regords of the patent, if was an infringement 
of the claims in question, 

In concluding his opinion Judge Shipman used the 
following language : 


Li 


“Let there be an interlocutory decree against an 
infringement of claims 19, 20, 21, 22, 25 and 24, 
aud for an accounting, whieh will be drain sub- 
stantially in the form settled by Judge Groscup in 
the Amet case, and printed in 74 Fed. Rep. 1008.” 


But the decree in the Amet case is one which con- 
fessedly gives a construction to claim 21 which is too 
narrow to reach the defendant’s device. 

The extracts which we have made from the decisions 
and the comments which we appended to the extracts 
fully and conelusively prove that so far as the Bell & 
Tainter Patent No. 541,214 has been in litigation up to 
the present time, and se far as the claims thereof have 
received judicial construction, the greatest breadth which 
has been given to them has been to hold as tributary 
thereto wax or wax-like tablets or eylinders with record 
grooves cut or engraved thereon, which grooves have 
sloping walls and have the sound undulations efficient 
only at the bottoms of the grooves. In none of the ad- 
judicated cases did any of the defendants use anything 
bat sucha wax-like record in) which grooves, of the 
specified shape, were cut or engraved. Therefore, in 
none of the adjndicated cases was it necessary to decide 
more than the novelty of this one feature, and if more 
had been decided it would have been a mere offer. But 
the fact is, that the Courts, in the adjudieated cases, did 
not attempt to go beyond the wax-like record with the 
engraved groove of the specitied thape. This element 
has been the basis of every decision sustaining the 
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patent. No adjudicated case holds a device which dor 
notemploy such wax-like record as an infringement. [0 
addition there has been held valid the combination of 
sich wax or wax-like record with grooves of the char- 
acter pointed out, with the reproducing stylus having 
a flexible mounting of acharacter to enable the stylus 
automatically adjust itself within the width of a single 
grovve along the sloping walls of the groove, to antomati 
cally find the bottom of the groove, and be held agains! 
the record at the bottom by yielding pressure. [t can 
not be serionsly argued that the claims of the Bell « 
Tainter patent have ever been given a construction 
broader than that here indicated. 

But snch construction very clearly throws ont the 
defendants’ machine as an infringe went of the com 
plainant’s claims; because the defendants confeasedly 
use no wax-like record, but a hard rubber record, 0 
hard that it can hardly be ent with a knife, and can 
certainly not be ent with a recording style; because 
they nse no engraved groove and no groove with sloping 
walls of the character required ; and no record efticicn! 
only at the bottom of the groove aud vibrating the style 
perpendicular to the record surface. Furthermore, the 
defendants use no combination of such a record and a 
repreducer in which there is an adjustment of the style 
laterally within the width of « single groove, or in which 
there is an antomatie falling into one of two adjacent 
grooves from the ridge between the erooves, or in which 
there is a yielding pressure against the undulation con- 
stitnting the record. 
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THAN THAT oF THE ADJUDICATIONS SousTaInING IT. 


On a motion fora preliminary injunetion, the claim of 
the patent must be construed, not by means of the specifi- 
cation of the patent, but in view of the prior adjudications. 
Itis not the language of the claim which controls, nor 
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is it that Jangnage explained in the light of the specifica- 
tion of the patent. The controlling consideration is the 
construction which the Courts have given the claiins 
upon which an injunction is asked, 

This principle is so elementary and so truistic in 
character that some explanation is necessary to justify 
this attempt to establish it by citation of authority. The 
explanation is that althongh the principle was insisted 
on in our brief filed in the Court below, the Court below 
wrote its opinion on the basis that the specification was 
the proper instrument by means of which to construe a 
claim on a motion of this kind, and gare no intimation 
in its opinion that the principle relating to the effect of 
prior decisions for which we contend had ever been con- 
sidered by it, and, if considered, whether the Court 
agreed or disagreed with: it. 

A claim is not a dead thing but a living thing. As 
such it has a certain amount of elasticity and adaptability 
for the necds of the patent. It is true that a claim may 
not be construed ont of all semblance to its expressed 
shape. There are certain limits, both superior and 
inferior, within which legal constraction must confine 
its scope. Bat those Jimits are wide, and within them 
the power of construction reigns supreme. 

Now, manifestly, it means but little to say that a cer- 
tain claim of a patent is valid. It may be valid on a 
narrow construction or on a broad construction. — Ite 
scope may be so minutely limited by constraction that it 
covers nothing but the specific deviee of the patent and 
eolorable evasions of it. Or its scope may be made so 
broad as to cover a large field of devices. It is clear, 
then, that a claim broadly construed and a claim speciti- 
cally construed are in law and effect two separate anil 
distinct claims. They are just as different, in law, as if 
they had been separately written down in the patent, and 
had been given separate numbers. When, then, a 
patentee goes into Court nnd suceeeds in laving his claim 
declared valid on a narrow construction, this means that 
he has had a certain restricted field apportioned to him 
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for his monopoly. When, on the other hand, he sne- 
ceeds in having his claim sustained on a broad construc: 
tion, it means that he has a different field given to lim, 
covered, in effect, by a different claim. 
- , It is, then, clearly impossible in patent jurisprudence 
| to disassociate the idea of the validity of a claim from 
the idea of its leval construction. The two ideas are in- 
separably connected. The construction gives form, sul- 
stance, and life to the claim. Therefore, on a motion 
for a preliminary injunction, it is not enough for the 
patentee to say that his claim has been held valid, unles> 
he at the same time says what scope has been given to it, 
and shows that the defendant's device comes within this 
adjudicated scope. Otherwise, he may sustain one claim, 
a narrow claim, in the prior adjudication and obtain an 





injunction on what is, in effect, another claim, a broad 
claim, ina motion made for preliminary injunction. We 
proceed to cite the authorities. 

The principle for which we are contending has re- 
cently been well stated by the Cirenit Court of Appeals 
of the third cireuit in Whippany Mfg. Co. «. United In- 
durated Fiber Co. (87 Fed. Rep. 216): 
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‘The complainant’s patent was sustained by the 
cirenit court of New Jersev in a suit against the 
New York Wood Fibre Company; but it does not. 
appear thet the construction there given it was such 
us is now claimed, and broad enough to cover the : 
respondent's process, and thus subject them to the — fF | 
charge of infringement.” | 


This Court in American Paper Pail & Box Company 
v. National Folding Box & Paper Co. (2 C. C. A. 167; ¥ 
51 Fed. 229) did not consider it necessary to announce 
so obvious a proposition in set terms. But it did what 
. is quite as effective. It practically applied the principle. 
showing that the Court recognized its binding force. 
The Court said: 


“ Under this statement of the question upon the i 
appeal, we folfow upon this hearing the construction : 
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of the second claim of the putent hich was adopted 
hy Judge Lacombe in the Nagent Case, and which 
sustained its novelty and patentability.” 


Thereupon the Court, speaking through Judge Ship- 
man, went on to state precisely what that judicial con- 
struction was, aud to show that the defendant's device 
came within the claim as thus construed. 

The principle has also been repeatedly annonueed by 
the Circuit Courts. Perhaps the clearest statement of 
it is found in the trenchant language of Judge Lacombe 
in the case of Carey v. Miller (84 Fed. 392), in) which 
the well-known patent for the manufacture of furniture 
springs was involved. This patent had been repeatedly 
sustained and held to cover a process in which the springs, 
dnring tempering, were kept below red heat. Judge 
Lacombe, in dismissing a motion for a preliminary in- 
junction, in speaking of the patent, said : 


“Tt mav be sufieiently broad to cover any dezree 
of heat whatever, but that has not as vet been held 
by the Courts which have had it under considera 
tion. Therefore, upon application for a preliminary 
injunetion, the patent will be presumed valid only 
tu the extent expressly covered by the decisions 
referred to.” 


So, in the Consotidated Safety Valve Company +. 
Ashton (26 Fed. Rep. 319, Colt, J.), the Court had 
before it a patent which had been sustained by the 
Supreme Conrt. Bunt as there was a doubt whether the 
alleged infringing device came within the scope of the 
patent, as construed by the Supreme Court, a prelimi- 
nary injunction was refused. 

We may next extract from the case of the National 
Hat Pouncing Machine Co. 7. Hedden (29 Fed. Rep. 
147), as follows: 


= 


“Jt has been held to be * well settled that. even 
after the validity of a patent lias been established 
in a suit, and notwithstanding the presumption 
thereby raised that the patent is valid, it may 
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always be shown in another suit on the patent 
avninst another defendant, and even in answer to 
an application for a preliminary injunction in sueh 
anit, thet the right claimed by the plaintiff in the 
new suit was nol, either as to its nature or its extent, 
purly in controversy in the former suit, or thit 
niaterial facts were not known or considered wien 
the former suit was tried, or that there are relevatl! 
matters which were not adjudicated in the former 
suit... (Page v. Ilolmes Burglar Alarm Tel. Co. 
2 Fed. Rep. #36.) ” 


Ju Société Anonyme Du Filter Chamberland ». Allen 
(84 Fed. 812), Judge Hammond gave an extensive re 
view of the authorities on this and similar questions and 
qnoted, with apparent approval, the language of Jadge 
Lacombe in Carey e. Miller, aud the paragraph from 
the Jlat Pouncing Machine Co. v. Hedden whieli we 
have just given, and also referred to the Consolidated 
Safety Valve Case, to which reference has just been 
made. 

The principle has also recently been applied by Judge 
Coxe in Doig v Morgan Machine Company (84 Fed. 
490). In determining the question of infringement ou 
motion for preliminary injunction, the Judge says: 


“Tufringement is clear wader the construction 
given the claims in a former suit.” 


In closing this portion of the brief, then, we beg to 
insist on the well-settled principle of law whieh declares 
that on a motion fora preliminary injunction the com 
plainant must be satished with the broadest construction 
of his claims which the Courts have previously given 
thereto, and that he iiay not go beyond such broadest 
construction. Bat the broadest construction which the 
Courts have given to the Bell & Tainter claims lint 
them to asonnd reeord of wax-like material having a 
groove of peculiar shape, with the record at its bottom, 
either alone or in combination with a mounting for the 
reproducing stylus which effeets the peculiar funetion 
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permitting an automatic lateral adjustment of the stylus 
within a groove and of an automatic yielding pressure 
against the record in the bottom of the groove. The 
defendants’ device, however, has no record of the char- 
acter reyquired. This, in itself, disposes of the matter. 
Besides, the defendants’ mounting for the reproducing 
stylus does not have the capacities specified. For these 
reasons alune, we submit, the order appealed from should 


be set aside. 
Section II. 


L. Tux Courr Betow Ernen in Constpering 1nE Ques- 
TION OF THE ALLEGED ApsupicaTED Vatiprry oF CLAIM 
91 Jivorcep From rut Ipea or Ivs Apiupicarep 
ConsTRUCTION. 


In this section of the brief we consider the opinion of 
the Court below on which the order appealed from was 
based. | 

The opinion starts out by stating that it is dithenlt to 
see upon what theory it conld be assumed that Judge 
Shipman had not held claim 21 of the patent valid in the 
Leeds case, in view of the fact that the decree which 
Judge Shipman signed in that case expressly held said 
claim valid. 

Bunt these appellants are not concerned whether or 
not Judge Shipman, in the Leeds ease, made the naked 
holding that claim 21 is valid, for the reason, as has 
before been urged, that, on a motion for a preliminary 
injunction, a claim with no construction attached to 
it is no better than no claim at all. [t will not do, 
we insist, to come before a Court with the assertion 
that a claim has been held valid, without at the same 
time showing on what basis it has been held valid, and 

what scope has heen given te it. Giving due weight to 
this consideration and waiving the question whether or 
not, as a naked fact, claim 21 bas been held valid, and 
attempting to ascertain the construction which has been 
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xiven to it, we find, so far as we can ascertain this con-tru 

tion from an examination of the decree itself in the Lew! 

case, that said decree was directed against a machine whi 
used a record ent or engraved in a wax like amaterial, 
which is not sufticient to sustain an order for injunction 
against these appellants, When, however, we leave tl 
decree and attempt to learn the scope of the claim from 
Jndge Shipman’s opinion, then we tind that the Op iniet 
pointedly declines to deelare the reproducer of the claw 
to be patentable per se, and in the very last) sentene 
states that the decree in the Amet case Is to he followed, 
But the decree in the Amet case held the reproducer ot 
claim 21 to be patentable only in so far as it was used in 
combination with a peculiar type of record defined Ivy 
claims 22 and 24, which, confessedly, these appellant de. 
not infringe. We repeat, then, that we are not concerne:! 
with the bare question whether or not claim: 21 is vali 
To sustain this order granting a motion for a preliminary 
injunction, there must, in addition, be established a juli 
clal construction of the claim broad enough to cover sus 
pellants’ device, and this, it is clear te mathemationl de 
onstration, has not been done. 


Il. Tue Covrr uerow Fate ro Notice THAT Craim =| 
Covers, over Figurxs 1 axp ~ oF Enison’s Ey- 
. GLISH Parent, ar Best a Minute IMPROVEMENT, 
AND THAT THE Clam Mes Tuererore pe Nar- 

ROWLY ConstrrvEp. 


Proceeding with our consideration of the Opinion of 
the Court below, we find that the Court was disin. 
clined 


“to read additional elements into clainy 24, 
thereby making it identical With one or more of the 
other claims whieh: were alsu sustained.” 


There are several reasons why the Court below need not 
have felt so disinelined. One of them is, that the Jiis- 
tory of the art shows Bell «& Tainter, at best, tu have | 
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made but two inventions, the one a cut or engraved rec- 
ord ona wax-like material covered, for instance, in claims 
like that nnmbered 10; the other a combination of this 
wax-like record with the loosely mounted stylus having 
certain capacities and covered in claims 19 to 24. There 
is no proof that this second feature of their invention, 
the combination, can be split up into a nmnber of parts, 
or that such feature has in it enough merit to justify 
more than a single claim. Whether or not the invention 
of the engraved record in wax-like material was broad 
and of a pioneer character, we shall not here discuss. 
But certainly the slight amonnt of lost motion in a flex- 
ible mounting for the stylus was not an invention of a 
primary character, but a mere detail, made necessary by 
the positive screw mechanism. There is, therefore, no 
reason to suppose that there are a number of distinet 
patentable novelties about this little flexible joint. 

But, aside from this, it is a fact that the record is in- 
eluded in claim 21. This record is expressly mentioned 
in claim 21, and unless the record is considered as an 
element of this claim, the claim is anticipated in Figs. 1 
and 2 of Edison’s English Patent A. D. 1878, No. 1644 
(R. p. 205). These figures do not seem to have been 
expressly called to Judge Shipman’s attention in the 
Leeds case, and certainly he did not pass npon them. Figs. 
1 and 2 show a machine complete in all its parts, with a 
full description that leaves no doubt as to its construc- 
tion and mode of operation. The drawing shows a ma- 
chine for reproducing, having a rotary table for carrving 
the record. It shows an arm 7 carrying a diaphragm 
acted upon by a stylus ¢, mounted on aspring &. The 
arm 2 is clearly shown and clearly descriled as mounted 
on a universal joint, the axis 5 permitting a vertical mo- 
tion and the axis 6 permitting a horizontal motion. The 
stylus is propelled across the spiral 4, constituting the 
record, by means of an inner spiral 3, engaged by a pin 
on the army. We confess we cannot understand why 
the stylus ¢ is not pressed against the record hy yielding 
pressure, since it is mounted on a spring arm eé*, backed 
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by a short piece of rubber tn bing &, situated between t'ir 

spring and diaphragm. Certainly this spring e? must 'w 

tensioned to press the stylus against the record, or vl 

the Apparatus would not do what it was intended tors 4 
However this may be, and independent of the quests 7 

whether the spring e* presses the stylus against the recor 

the fact remains that it is impossible to eject the recor: 

from claim 21 of the Bell & Tainter patent, and hie 

anything left in the claim which differs frum Edison 

To show, this let us try to paraphrase claim 21, throwing 

ont not only the word “ record,” but any reference to tl 

idea of a record. The elements of the reprodacer con s. 

sidered by itself are three in number. They are astvlu: 

or its equivalent, a universal joint having both «a lateral 

and a vertical motion through the intervention of whieh 

the stylus is supported, and a vielding pressure devier. 

consisting cither of a weight or a spring which ten 
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to give the reproducer a trend in a direction vert Ww) 
cally downward. But ench of these elements, and in al 
the precise relation, is found in the Edison reprodueet, ; 
Edison English patent in Mies. 1 and 2 shows a stvlas. th 
[t shows a universally jointed arm i, the u-iversal joi oF 
heing composed of the axes (5) and (6), whieh arm / car. 3 “] 
hoa the stylus c. [t furthermore shows a construction in : i 
‘ which there is a trend downward dne to the weieht vf ’ 1 
f the parts on the left of the axis (6). Tt will be seen, . Ww 
ENG therefore, that it is impossible to read claim 21 for Is 
* a reproducer alone without referring to the —& i 
: i record and yet have claim 21 define a difference 
a of any sort over Edison, to say nothing of a dif- . . | 
5a ference of a patentable sort. Pe 
Ps Now, on what theory will onr opponents seek to sustain . I 
the patentability of claim %1 over Edison They will : 
say that the Edison stvlus does not press with vieldines 
: pressure against the record. To substantiate this, thev 


will further say that Edison's record was so perishable 
and soft that if he had perinitted his stylus te rest upen 
the record groove and be pressed down by vielding 
pressure, the pressure wonld have ironed be ws 
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:n tho : obliterated the undulations of the record. For this 
nst be reason, they will say that the weight of all the parts to 
or else the left of the axis 6 in Fig. 1 must have been carried, say, 
to do, by the pin on the arm yg, which works in the spiral 3. 
iestion This takes no account of the question whether the spring 
record, e’ may not itself be the yielding pressure device. But 
record aside from this, if all that our opponents can say on 
| have this subject is true, it yet resolves itself -into this: 
‘dison. that the distinction which Bell & Tainter have over 
rowing a Edison lies in the hard record capable of bearing the 
‘to the _* weight of the stylus mounting without obliterating the 
2° con: bs . record, and not in the stylus mounting or reproducer 
stylus me itself. Bell & Tainter may have made an invention in 
lateral “a the record. They made no invention in the reproducer 
which a per se. The most they can urge over Edison for the 
device, Ss reproducer is that,in the combination with their peculiar 
1 tends Pe - record, it has certain peculiar functions or capacities 
i verti- ies which entitle this particular combination to be considered 
and in Be: | as patentable. 
odneer. mer When, therefore, the Court below declines to consider 
stylas ¢. ta the record as involved in claim 21, it obliterates the 
al joint “y q 4 only distinction that the claim van express over the prior 
Mi CAre Ay ee art as shown in Figs. 1 and 2 of Edison’s Euelish Patent. 
etion in yal Either claim 21 embraces the record or claim 21 is for 
‘ight of ; ie the reproducer alone and hence is anticipated in Edison, 
e scen, — oe who shows the reproducer mounted on a universally 
_ 21 for a jointed arm having a vertically downward trend. The 
to the ee appellants are not concerned with either alternative. 
ference = “si The fact is that Edison in his Inglish patent was not 
fadif- i334 limited to tin-foil records. He also contemplated the use 
aa of metal record (R.199,1.38; 198,126). Not only is there 
~osnetain ee no reason why the stylus nay not press yieldingly against 
hey will Be such metal records, but it is necessary that such pressure 
yielding 3 +85 should be exercised by the stylus in order that sound | 
ris, they del may be reproduced. Maunifestly, too, Edison was en- 
vishable eae tirely familiar with the idea of using a yielding pressure 
est upon Res against the record, as may be scen, for instance, from 7 
yielding Pia 4 Fig. 19, where there is a lever, é., acted on by a spring 4 
mt and tae at one end to press the stylus at the other end against ' 
Nea I 
Bini i 
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the record. So too in Fig. 9, of Edison, there is nothing 
which supports the weight of the stylus mounting excep! 
the record. We must remember that we are not con- 
cerned here with any question as to the novelty of the 
record. The complainants admit we do not infringe 
their record. We are concerned merely with the al: 
leged novelty of the reproducer and all that the Bell & 
Tainter reproducer can possibly define over Edison» 
Figs. 1 and 2, is the feature of the yielding pressure 
against the record. No reason is seen why these figures 
themselves do not disclose the yielding pressure. The 
only reason given to the contrary applies to the case of 
a tin-foil record and not to a metal record. But Edison 
used metal records and his patent discloses that he used 
a yielding pressure against the record. 


UI. Tue Covurr Betow Suoutp Have Consrrvurp Ciaim 
91x View oF THE Apsupications. ConsrruING THE 
Ciaim un View oF THE Patent SPECIFICATION, If ERKED 
in Reaping “ Recorp” as ie ir Meant “ Groove.” 


We have above called attention to what we conceive 
to be the primary and fundamental error in the opinion 
of the Court below, which consisted in disassociating 
the idea of the validity of claim 21 from the idea of its 
eonstrnetion, thus considering the claim not in view of 
the prior decisions, but in view of the Court's own idea 
of the meaning of the claim. We shall now proceed to 
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discuss the opinion of the Court below, in so far as it 
goes on to define the meaning of the claim in accordance 
with its own views of what the claim means in the light 
of the specification of the patent. We insist, however, 
that what we have said in the preceding portions of this 
; section of the brief sufliciently disposes of the matters in 
controversy here. What we shall proceed to say on the 
construction which the Court below gave to claim 24, in 
view of the specification of the patent, and disregarding 
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the prior adjudication, may be taken, as it were, de Lene 
esse. 

In the paragraph of the opinion of the Conrt below 
following the quotation of claim 21 (R. p. 214), the Court 
gives its idea of the meaning of the word “ record ” is 
used in claim 21. Now, we beg to submit at the outset 
that the natural meaning of the word “ record ” is the 
inscription of the sound, meaning the undulations 
which represent the sound, and is neither the groove upen 
which the undulations are superimposed, nor the material 
in which the grooves are formed. The record commonly 
and naturally means the inscription. The word “ vroove” 
naturally means a depression in a longitudinal direction 
along the face of the material in which it is made, and 
has no relation, primarily, with the idea of a sound undn- 
lation. The words “record material ” explain them- 
selves. The meanings of the words “ record,” “ groove,” 
and “record material” are so fundamental and natural 
that the proof will lie heavily upon him who attempts 
to establish a different meaning for these words. 

But the fact is, that the specification of the patent 
uses the word “ record ” about eighty times. In ¢laims 
7 and 8 “sound-record” is by plain mistake applied to 
the record material, which mistake becomes evident from 
claims 17 and 18. So, too, in two or three places the 
word “record ” is used as meaning what Edison calls the 
“phonogram,” which may also mean the record material 
or tablet. But this excepted, there is not a single 
place in all the patent in which the word “record ” 
may not naturally be taken to apply to the 
idea of the sound undulations which constitute 
the record. If tlicre is any confusion at all, it is 
not as between the record and the groove, but as be- 
tween the record-and the record material. The pat- 
entees have been careful to keep their terms distinet. 
We shall not weary the Court by reciting each use 
of the word “record” in the patent. We merely 
repeat that with a full understanding of the facts, the 
word “record ” in every instance, except those which we 
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have specifically pointed out, may be taken to mean, and 
actually does mean, the sound undulations. 

The two citations from the patent specitication which 
are given in the opinion of the Court below to substan 
tiate the view of that Court that the terms “ record” and 
“groove, used in the patent, mean the same thing, ! 
based upon a misapprehension of the facts. The Court 
below assumes that the undulations constituting the 
record were found only at the bottom of the groove. 
Now, while it is true that the most efficient undulation: 
are found here, it is equally true that the undulations 
extend along the sides of the groove, Thus, the Cour 
below quotes the passage from the patent, which says: 


“ No special care is necessary to insure its adjust- 
ment, for if the reproducer K be allowed to rest 
against the record with the style npon the engraved 
line, the style will of itself gravitate to the bottom 
of the groove.” 


5 ————— a aS eee ee lee 
= ———— — - 


This means that, if the reproducer is placed upon the ' 
record at any point, whether along the side walls, where 
the record is ineflicient, or nearer the bottom, where i! 
is more nearly efficient, the stylus will of itself yvravi- 
tate to the bottom of the groove where the record -is | ; 
efficient. [t does not mean that the groove and record ! | 
are the same things. So, too, the Court below quotes | 
the following : 





“ Difficulties on these accounts are avoided by 
the luose or flexible mounting of the reproducer, 
the style antomatically adjusting itself to the proper . ; 
place on the record.” 


This extract means that, althongh the record is found 
both at the bottom and the sides of the groove and is 
eflicient only at one place, the bottem of the groove, the 
stvle automatically adjusts itself to this proper place. 
The extracts which the Court in its opinion gave te 
show that the words “ record” and “ groove ™ mean the 
sane thing, far from proviug this point, emphasize the 





# 


‘e ; 
Raymoga@gr. Wile 
Researgi ibrary 

ee } 
ee 





menn, and 


tion which 
“to substan 
word ” and 
ie thing, 18 
The Court 
ituting the 
he groove. 
“ wundolations 
undulations 
, the Conrt 
ich says : 


e its adjust- 
wed to reat 
he engraved 
» the bottom 


xd upon the 
walls, where 
om, where it 
itself gravi- 
he record -is 
e and record 
velow quotes 


— 


: avoided by 
: reproducer, 
to the proper 


— 


‘ord is found 
‘roove and 1s 
ie groove, the 
proper place. 
inion gave to 
ve” mean the 
emphasize the 


51 


limitations which the patentees have put upon the 
eapacity of their reproducing mechanism. For this 
reason we have quoted the same extracts in the first 
section of this brief. 

The opinion of the Court below goes on to speak of 
the “ floating reproducer.” It says: 


“This floating reproducer of Bell and Tainter 
was adopted to put itself in place and keep itself in 
place despite the various disarrangement of parts to 
which machines of this class are liable.” 


Now it is true that the reproducer of Bell and Tainter 
does put itself in place, as we have repeatedly pointed 
ont, either by sliding off from the ridge between two 
record grooves or by sliding down the inefficient side 
wall of the record to reach the efficient bottom of the 
record. So, too, the Bell & Tainter reproducer keeps 
itself in place by reason of the automatic centering 
action of the yielding pressure against the record as 
distingnished from the action of the side walls of the 
groove, 

But when the Court below says that in the 
Berliner machine 


“the same automatic action is secured in the same 
way 9 


we are compelled emphatically to dissent. 
Certainly the Berliner reproducer does not antomat- 
ically put itself in place on the record or in the groove 
in the same way. ‘The stylus must be put into the groove 
by hand. By examining the Chapman photograph of 
the gramophone groove (It. p. 147), it will be seen that 
there is a wide flat space between two adjacent eramo- 
phone grooves from which if would be impossible for a 
stylus to gravilate into either of the grooves. This flat 
plane between two gramophone erooves as distinguished 
from the sharp ridge between two graphophone grooves, 
changes the entire principle by which the stylus must be 
put in place. This matter has been fully explained in 
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defendants’ atlidavit ; see, for instance, paragraphs 41-42 
of the Lyons affidavit (page 135, R.) But even more 
convincing is the fact that the claims specifically reciting 
this feature, numbers 19 and 20, involving as they de 
the lateral adjustment, have been withdrawn by the ap 
pellees. 


-TV. Tue Courr Berow Gave Craim 21 a Consrrecrios 


Wuitew Is Broaper Tuan Was WarRRANTED BY THE 
SPECIFICATIONS OR ‘THE Priok Arr. 


The extent to which the Court below went in giving 
a broad construction to claim 21, and a construction 
which, as we contend, is not warranted by the specifica 
tion of the patent, iach less by the prior adjudications, 
appears from the following expressions used in the 
opinion : 


“and it would seem to make little difference 
whether that surface (being the irregular surface 
which preserves the sound waves) was located at the 
bottom or at the side of the groove.” 


That is to say, the location of the actual undulating 
record surface with respect to the groove has nothing to 
do with the combination of claim 21 as constrned by 
the Conrt. below. This, however, as a necessary logical 
consequence, involves the conclusion that the undulating 
record forms no part of the claim, for if it is immaterial 
whether the record be on the sides or on the bot- 
tom of the groove, it is immaterial, so far as the 
direct purpose of claim 21 is concerned, whether 
the record is in the groove at all, for under such 
construction the stylus does not co-operate with 
the record, but with the groove. 

We wish, at this point, to make clear a matter about 
which there is no conflict between the parties. It | 
this, that with the types of stylus mounting used by Bell 
& Tainter, the rate at which the mounting itself can 
vibrate is low, say about two or three times per second. 
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That is, supposing the diaphragam were not in vibration 
and the mounting itself wereset in vibration, not by sound, 
but by some grosser force, this mounting would vibrate a 
few times per second. Putting it in still another wav, if 
you turn the mounting with the hinge uppermost so that 
the diaphragm and its snpport hang and swing therefrom 
like a weight of a pendulum, the stylus nounting will 
vibrate, say, two or three times a second. 

On the other hand, the tiny vibrations that set the 
diaphragm in motion to reprodnee sound have an average 
rate of two or three hundred per second. This rate of 
vibration is so rapid and the extent of the vibration so 
minute that it would take a microscope to see it. Now 
it is'a fact that the excessively minute and rapid vibra- 
tion of the diaphragm, due to the elasticity of the 
diaphragm, and acting to reprodue sound, does not 
affect the stylus mounting as a whole, which has the 
vastly slower rate of vibration. It is very much like 
the case of the “rollers” at sea. No one who has 
crossed the Atlantic has failed ‘to notice them, in long 
swells, and constantly moving great masses of water up 
and down, in beautiful wave-forms. But when the wind 
stirs, there is superimposed on these large rolling waves 
a set of smaller ripples, there being hundreds of small 
ripples on a single roller. These tiny ripples do not, of 
course, practically affect the motion of the roller as a 
whole. Just so, the tiny and rapid vibrations caused by 
the sound undulations themselves in sound-reproducing 
machines, corresponding to the ripples, do not act to 
move the stylus mounting as a whole, the rollers of the 
above illustration, in correspondence therewith. 

Nothing that we have here said, however, is to be 
taken as in any way contradictory of what has been 
before said about the peculiar capacity of the universal 
joint in the combination of clain 21 in so far as it 
results in keeping the point of the downwardly gravitating 
stylus in pressure touch with the vertically undulating 
record. While gravity may not he sufficiently quick to fol- 
low each portion of each successive undulation in the verti- 
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cally undulating record, it is still sufficiently quick to 
keep the stylus point in constant touch with the record. 
In the Berliner gramophone, however, the stylus re 
ceiving motion, not from its point but from its sides, may 
move np and down in the groove, so long as it simply 
remains in the groove, and it will still be acted upon by 
the sound vibrations. 

Returning now to a consideration of the breadth ol 
construction which the Court below gave claim 21, we 
see that it substantially read the word * record ” out of 
the claim, for if the record be not at the bottom of the 
groove, then of course the stylus does not press agains! 
the record, but only against the groove. The claim a- 
thus construed becomes a claim for the combination of 
-. a stylus, a universal joint having a downward trend, and 

a groove, the idea being that the universal joint permits 
the stylus to remain within the groove despite the grosser 
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irregularities or eccentricities which the groove may have " 
“ee by reason of imperfections in the construction of the ma | 
7, chinery. That is to say, the universal joint does not have 
er any function, when the claim is so read, of co-operating | 
ae with the peculiar irregularities of the groove that cause the : 
ia sound vibrations. It co-operates merely with those = g | 
om irregularities inherent in the construction of the machine. | 
sige as such, independent of whether it is a sound-reproduc 
a. ing machine or any other kind of machine. Claim 21 | 
a b. so construed calls for a combination which, in i 
essence, has no longer any peculiar relation to | 
¢ a the art of sound reproduction. It calls for 4 | 
nite combination by which the tracking of a rod or 
oe stick in a groove is effected by a yielding pressure 
Awd and by a universal joint, to compensate for such 
Pe irregularities as all grooves constructed by 
pe human machinery are subject to. 
Piss It is in effect the case of a small boy whocar- | 
| a ries a stick in his hand and, as he walks along the res 
wed: 


street, sees a crack or crevice in the pavement. 
Nothing is more natural for him than to put the poi! 
of the stick in the crevice or groove and to trail the 
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- to stick along behind him, keeping the point always in 
rd. the groove. Now there is no boy who has ever per- 
re- formed this experiment who has not understood that 
1ay it will not do to hold the stick firmly and unyielding 
ply in the hand. A certain amount of play and lost motion 
by must be allowed. The hand ‘must in effect become a 
ni universal joint, otherwise the point of the stick will fly 
of out of the groove or else the handle of the stick will 
we be twisted from the hand of the boy. Now it is this 
of combination, as thns illustrated, which the Court below, 
the by reading ont of the claim the record and its position 
inst in the groove, in effect, gave to the claim, namely, a com- 
” 1 865 bination for tracking a stick moving in a groove, sub- 
of ject to such irregularities as all grooves are subject to, 
and by means of a loose mounting for the other end of the 
nits stick. 
sser But even then the Court below overlooked the fact 
ns ave that in thus construing claim 21 it was still necessary to 
ma: give the clement of yielding pressure in the claim a 
ave different function than it possesses in the Bell & Tainter 
ting construction, in order to make the claim cover the 
the : Berliner gramophone. As we have above pointed ont, 
= = x the yielding pressure in Bell & Tainter has the funetion 
- ‘ine. et of keeping the stylus tracked within the groove by the 
duc- a vertically downward action of the pressure, as distin- 
121 4 = gnished from the lateral thrust of the side walls, as the 
, in a stylus moves from point to point of the record. But 
1 to ee in Berliner, the yielding pressure has the function of 
ra AS es simply holding the stylus down within the groove at any 
1 or car one point independent of the movement from point to 
sure Ac Be point, and thus to keep the stylus from flying ont of the 
uch == 94 groove. And yet everything that has ever been put on 
by oS a track has been weighted to keep it from flying off the 
7 track. 
car ;, We have before called attention to fhe specitie diffi- 
‘the jeg enlties which the combination of claim 21 was designed 
ent, Ag to overeome and the excessively minute distinction, if 
voint Ae any, which it defines over Edison’s English patent. We 
| the be, have spoken of the very peculiar functions which the 
Ceres | 
om 
~ a4 
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Bell & Tainter stylns mounting has when used in com- 
bination with their very peculiar sound record and which 
alone imparted patentability to the claim. That ts, we 
have shown how specific in character this claim is. We 
have also shown how broadly the claim must be read in 
order to make even a pretense of covering Berliner 
construction, one element of the claim being ejected en- 
tirely and other elements being given an unnatural mean 4 
ing. ° We deny that such a stretch of construction would 
be proper with a pioneer invention of the broadest char. 
acter. With the specific invention covered by claim 21, 
it is manifestly impossible. 

The appellees have themselves recognized the 
narrow scope of claim 21 when they attempted 
to sustain it in the Leeds case. Thus their chief 
expert, Mr. Arthur 8. Brown, in answer to a cross- 
question, says (It. p. 164): 
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“A. Perhaps so, but whether or not under the 
assumed conditions the style would of itself 
gravitate to the bottom of the sound groove, as 
stated at lines 66 and 67 of paye 4 of the Dell & 
Tainter patent, or whether the style would follow 
and adjust itself to the record, as stated at lines 54 
and 8+ of page 4 of the Bell & Tainter paten:, 
which functions and offices are essential to the 
universal joint of the patent, are questions which 
cannot be determined by me with reference to a 
hypothetical construction which I never saw or 
heard of. /tis not ald joints or constructions which 
allow movement in two directions at right angles to 
each other which consiitule the wniversal joint of 
the Bell & Tainter putent, the universal juint of 
the yuttent being one which not only hus these bro 
movements, but has them im such a fushion as to 
perform the vffices set forth in the patent.” 
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So, in the brief which was filed by the complainants 
in the Leeds case, being the appellees in the present care, 
we find the following language : 


“The Self-Adjusting Reproducer.—The merit of 
this feature of the invention lies not only or mainly 
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in the fact that it does away with all necessity for 
adjustment, cither laterally or radially, of the record 
cylinder, and that it insures contact with uniform 
pressure between the reproducing slylus and the un- 
dulating line of the recor’, Lts chief merit lies in 
the part it played in the development of the engrav- 
ing method.” 


In other words, this reproducer finds its “ chief merit” 
in having developed the engraving method which these 
appellants do not employ. 

Since complainant’s own expert in the Leeds case crave 
claim 21 a narrow construction, it is not just that these 
appellees should now be permitted to urge a broad con- 
struction for that claim. 

Bat, in order to cover the device of these appellants, 
we find that it is necessary to give the claim a broad 
construction, as if it defined an invention of a pioneer 
character. We find it necessary to do violence to the 
natnral meaning and to the specification by eonstruing 
the word “record” as if it meant “groove.” We then 
find it necessary to read the claim as if it had no relation 
to features peculiar to the sonnd undulations, but as if it 
were for the broad idea of tracking a part within a 
groove by means so old and common that every school 
boy uses them; and to overcome difficulties inherent in 
all machines, Finaily, we find it necessary to give the 
element of yielding pressure one function in claim 21, 
that of automatically centering or guiding from point 
to point, and another function in defendant’s device, 
that of simply holding down the stylus to keep it from 
jumping out of the groove. 

And when we have thus broadly construed 
claim 21, these appellants still ask: “In what 
suit did the appellees obtain such broad con- 
struction for their claims?” No such broad ideas 
were passed npon by Jndge Shipman in the Leeds 
No contest has ever been had and no_refer- 
claim 


case. 
ences have ever been cited or experted to 


21 thus construed. The prior defendants used wax 
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records. It would not have helped them. to show tha! 
the idea of tracking a stylus in a groove broadly was te! 
patentable, becanse the prior defendants tracked thet 
stylns in the peculiar kind of a groove used by Bell « 
Tainter and thus effected the peculiar fanetion effect 
by the combination in Bell & Tainter. But these appr! 
lants use a different record and a different mounting a! 
develop other functions for their combination of record 
and mounting. To cover their device, claim 21 in! 
he given a construction broader than any it has hereto 
fore had and manifestly broader than any Court has con 
sidered. And this being true, the law demands that 
these appellants shall be given the right to test the 
patentability of claim 21 thas broadly construed, in view 
of a prior state of the art which it has never before been 
necessary to develop. 


eh ere ee ee ee - 


We may, at this point, discuss an argument which our 
opponents advanced helow. It was this, that the laterally 
nnodulating and the vertically undulating records were 
both old and equivalent in the art at the date of the bell 
& Tainter patent, and made so by the Edison Patent No. 
200,521 (R., p. 160), which patent in Fig. 3shows what ts 
supposed to be a laterally undulating record. We shall 
not, at this point, spend time in disscussing the manifest 
absurdities of figure 3, which is supposed to show the 
laterally undulating record. Our ground is hroader. 
Either Edison did something, and made a contribution of 
some value to the art, or he did not. In the one case 
Bell & Tainter are not pioneers; and their claims must 
be narrowly construed. In the other case, the fact thi 
Edison showed two types of grooves as eqnivalent- 
would not make them so 

Our position is, that botn Edison and Cros mapped out 
the broad lines on which future improvements were to be 
grafted. Bell & Tainter developed to commercial utility 
the vertically undulating record of Edison with which 
tlone Edison did any practical work. Berliner developed 





Raymond R. Wile 
Research Library 


| 


“= to show that 
roadly was not 
tracked their 
sed by Bell & 
netion effected 
ut these appel- 
mounting and 
ation of record 
claim 21 must 
: it has hereto- 
Court las con- 
demands that. 
ht to test the 
istrued, in view 
ver before been 


— 


ment which our 
hat the laterally 
g records were 
date of the Boll 
ison Patent No. 
.3shows what in 
cord. We shull 
ng the manifoat 
sed to show the 
and is broader. 
«cor sribution of 
In the one en 
heir claims mneat 
ise, the fact that 
sus equivalents 
Cros mapped out 
ments were to bi 
ommercial utility 
lison with which 
‘erliner developed 


— 


= 
, 4 
7 a 


<7 
4 

rhe 
*) 
ay 


al 


we 
Pisa 


La in 


* 


a a : : a 
Se a | 5 a 


f 
we 


a 4 = 
. * a 


"Lis 
i i 


: 
wt 
a 


rit ts ill 


=! 
bil * i 


+ = 
- ZL 


= 
- 
= 

_ se 
i 2 


=. 3 
= 
- 


ley He ee ae 
J bs = 4 


aT 


as iy 
me 
e = 
Pleas =e 


- 2 


+ 
Ry 


= 
7 


oe eee 


a el 


‘G 
Pde a 
Plainy Vn 


: 


=Ty 
"Le j 
© 


er ae 


=. 


a 
ra 
= 






~ ea 


ne 


a eg ee ie 


bear CT: 









Srl oe oh ie 





2 yt 
3 
“1 
r 


59 


to commercial perfection the laterally undulating record 
of Cros. This gives to Bell & Tainter the field of the 
vertically undulating record, and to Berliner the field of 
the laterally undulating record. 

But, however this may be, Edison and Cros certainly 
stand on the same footing. They either did nothing or 
they did enough to make what they describe a valid ref. 
erence for so much as they describe. If they did noth- 
ing, then there is no prior art which shows the laterally 
undulating groove to be the equivalent of the vertically 
undulating groove. If they did enoneh to make thean 
proper as references for what they show, then Cros dis- 
closes the yielding pressure against the record, for he 
expressly describes the stylus as held by a spring on the 
record (Rt., p. 167, 1.20), and furthermore, Edison in fivures 
Land 2 of his English patent proves that Bell & Tainter 
are not pioneers in anything, unless it be the wax ree- 
ord, which would result in giving claim 21 a uarrow 
construction and one not including the Berliner device. 

Our opponents may also argue that these appellants 
use a construction in which the movement of their stvIns 
mounting in a vertical direction permits the style to keep 
in the record groove despite any warping of the record 
plate which would throw the plate out of a trne plane. 
If this be true the answer is that the idea of using a 
lost-motion device for overcoming departures 
from an exact mathematical construction of ma- 
chinery is so old and common in the arts that no 
one can obtain a monopoly for its use. It is one 
thing to say that Bell and Tainter have a claim whieh 
covers a flexible or lost-motion mounting for a stylus, 
which co-operates in an especial Way With an especial 
shape of the sound-record vroove for a definite purpose 
to adjust the stylus automatically to the bottom of the 
groove, and it isan entirely different thine to sav that 
these patentees have a claim that will prevent builders 
of sound-reproducing machinery from employine a lost- 
motion device not to effect a specific purpose but to ef- 
fect the ordinary and old purpose of lost motion devices, 
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namely, to overcome departures from exact mathemati- 
cal constructions inherent in commercial machines. One 
thing is certain, Bell and Tainter have never yet estab: 
lished their right to such a claim in any Court, and if 
they shonld attempt to establish such a claim in the 
present suit at final hearing, they will find that they will 
have to overcome a prior art very different to that they 
have heretofore had to overcome in establishing their 
claims to their peculiar kind of a lost-motion connection 
for effecting the peculiar adjustment repeatedly pointed 
out, when used in combination with their peculiar shaped 
record grooves. We maintain that their cliims are not 
capable of such broad construction. We protest against 
assuming in advance that they will succeed in establish- 
ing any such broad construction for their claims, and we 
insist that they have as yet established no such construc- 
tion for their claims. The experiments to which Mr. 
Lyons (R., pp. 131, 182) and Mr. Berliner (K., p. 75) 
have both testitied, show that a vertical flexibility to com- 
pensate for a possible warping of the record plates is un- 
necessary inthe gramophoneart. Whether itis employed 
or not in commercial machines, need not now be con- 
sidered, becanse these complainants have no claim for 
such features, have never established their rights for such 
features, and we insist never will establish their right to 
a monopoly therefor. 


V. Tue Arrectcantrs’ Pecutiar Equiriks AND THE LACHEs 
OF ‘tHE APPELLEE. 


The Court below scems to have given secant considera- 
tion to what we consider to be the peculiar equities of 
these appellants. We ask a careful consideration of 
such equities by this Court. 

Mr. Berliner spent a number of years in his exper! 
ments for ereating and perfecting his gramophone. Le 
made no seeret of his operations, but as early as 1888 
published an account of such results as he had achieved 
at that time, in a paper read before the Franklin 
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Institute (R., p. 172). Mr. Berliner, also, took out a 
number of United States Patents for his invention, of 
which these complainants must be presumed to have had 
knowledge (R., p. 86-116). 

Furthermore, before undertaking to launch the business 
of selling gramophones on the market, Mr. Berliner, as he 
affirms, (R., p.71)in order to discover whether his machine 
was an infringement of any existing patent rights, took 
his gramophone to a ventleman of wide knowledge, skill 
and experience in the art of sound reproduction, and 
asked for his professional opinion on this question. The 
gentleman happened to be one who had been intimately 
connected with prosecuting the application for the 
Bell & Tainter patent in suit, and who is now the general 
counsel for the complainant corporation. The opinion 
which this gentleman gave was placed on very high 
ground, and was conclusive to the effect that the grama- 
phone infringed no existing patent rights, and in particu- 
lar that it infringed no patent right of Bell & Tainter. 
Perusal of this extremely logical and lucid opinion 
convinced Mr. Berliner and all who claimed under him, 
as we believe it will convince this Court, of the correct- 
ness of the conclusion of non-infringement expressed in 
the opinion. A copy of the opinion is found on p. 77. 

At this point we may refer to the fact that the attida- 
vit of Mr. Mauro (R., p. 209) controverts certain state- 
ments made in the affidavits of Ma. Berliner (1t., p. 19). 
Mr. Berliner’s recollection is that le submitted to Mr. 
Mauro « reproducing apparatus with a hard rubber 
record and a reproducing stylus carried on an arm having 
both a lateral and a vertical swing. Mr. Mauro’s 
recollection is that a reproducing machine substantially 
like that mow in use was not submitted to him. We 
have here a positive assertion and a qualified denial. 
Lhe machine with the Mid focrsally motnted are hited bee i 
invented at the time of Mr. Mauro’s opinion, in WSL, 
since it is shown in the Berliner Franklin lustitute lecture 
(RR, p. 189), dedfvered va sss. To avoid any possible 
misconception, we insist that it is simply a question of 
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the difference in recollection between two gentlem en of 
the highest standing in their respective professions. We 
may, without impropriety, however, urge that on motions 
for preliminary injunctions, doubts should be resolved 
in favor of the defendant. The conflict in recollection 
should raise a doubt sufficient for appellant’s purposes. 

On the basis of the opinion of Pollok & Mauro, Mr. 
Berliner went ahead to erganize a company, aud this 
company went ahead to build up a large business. As 
early as 1894. over a thousand gramophone machines 
and over 25,000 gramophone records had been sold 
openly and publicly and in direct competition with the 
machines of the Graphophone Company. That business 
has been constantly increasing, and in the present year 
its extent is measured by three quarters of a million of 
dollars. Gramophone machines fill a want not filled by 
other sound-reproducing machines, being particularly 
adapted and mainly intended for amusement purposes. 
Their great volume of sound, their freedom from liability 
to injury or wear, makes them far superior to any other 
type of sound-reproducing machinery for such purposes. 
and this is well proved by the fact that the price of a 
gramophone is still kept at twenty-five dollars, whereas 
other sound-reproducing machines are sold as Jow as ten 
dollars, and yet the sale of gramophone machinery is 
constantly increasing. All this is fully pointed out in 
defendants’ affidavits (It. p. 53, 54, 64). 

Now, what has been the course of these complainants 
in view of these operations of Mr. Berliner ? Llere was 
a machine sold in open competition with their machine, 
and known by them to operate on a different principle. 
Whether these differences are great or amall, whether 
they are important or nuimportant, no one can pretend 
that the American Graphophone Company and _ its 
avents were not aware of the fact that the differences 
existed. No one can pretend that the American Graphio- 
phone Company did not know that before it would slit- 
ceed in holding the gramophone machine as an infringe 
ment of the graphophone patent, the question of the 
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materiality of these differences, be they great or small, : nab 
between the. gramophone and the graphophone, would ) | 5 
have to be litigated, coutested, and adjudicated. et os ‘5 
. Despite this fact, these complainants below did not bring an 
their bill against these defendants during all these years re cee 4 
in which the defendants’ business has been growing up. 7 aaa 
They did not notify by letter or otherwise any person er 
or persons connected with these defendants that the + “ek , 
operations of the defendants were considered an infringe- Bt | 
ment of the plaintiffs’ rights. The perfunctory state- aes: 
ment to this effect in their bill is negatived by appellants’ wa , gry 
affidavits (R. p. 55, 64, 72). ery 
_ On the other hand, the complainant-appellee bronght . sy ¥ 
anit against people who were using graphophone -. i ie 
machines, not against parties who were using gramo- ahh g 
phone machines. It sued parties who were using a: ey 4 
machines built as closely as possible in imitation of the 7 =e # 
graphophone. It sued people all of whom were using 7 ie 
wax or wax-like cylinders with shallow sound grooves ce 
having the undulations in the bottom, and it was ina ; » . 
suit brought against such machines that the complainant eS ¥k Si 
obtained the decree which it is now urging in the case 4 ms + 
at bar, a a Ne 
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* Broadly speaking, defendants have no quarrel with com- 
. plainants on this account. The complainants below may 
~’ have done what was wisest and best to protect their in- 
| terests by testing their patent rights upon machines which 
were constructed in direct infringement of their own, so 
_as to make certain, in the first place, to sustain their pat- 
ents upon any construction of their claims, however nar- 
row. The second step, that of attempting to broaden 
the construction of their claims so as to reach a larger 
and larger range of infringing devices, might follow later 
on... Complainants’ course may perhaps have been a wise 
course and one which they had a lawful right to take. 
But in taking this course they must not forget that 
there are questions to be litigated in the present cause 
which never have been litigated hefore; that such ques- 
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suits, and that their failure to attempt to litigate them 
during four years of active and public work on the part 
of defendants, resulting in the construction of a large 
business, would certainly deprive these complainants of 
the right to a preliminary injunction. 
_ We understand perfectly that the activity of com- 
plainants in bringing suits on their patents on de- 
vices which fall within the scope of their claims on 
a particular construction of them was sufficient diligence 
to entitle them to an injunction against all future 
infringers who used the same device as those used by 
the prior infringers against whom suits had been brought, 
or devices which come within the same scope of the 
claims. But we insist that just as soon as these com- 
plainants attempt to give their claims a broader con- 
struction, and one embracing devices not embraced 
by the narrow construction, which alone they were 
obliged to enforce in their prior suits, just so soon does 
their laches count against them when they attempt to 
enforce such broader construction. A claim narrowly 
construed and a claim broadly construed are, as we have 
before said, in law and effect, two different claims. In 
this aspect of the case these complainants have been 
suing on their narrow claims and they have failed for 
fonr years to bring and to prosecute to final hearing a 
suit on their broad claims, either against these defen: 
dants or any other defendants of whom we have knowl. 
edge, and this while the defendants’ business was being 
publicly pushed and was rapidly growing. We urge 
with all possible force that such laches on the part of 
the complainants, in so far as any alleged broader as- 
pect of their invention is concerned, if it have a broader 
aspect, which we deny, has absolutely and unquestion- 
ably barred their right to a preliminary injunction. 
Defendants have been building .up their business hon- 
estly and in good faith. It is a business based on pat- 
ented inventions of Mr. Berliner. Much money has 
been spent, much ingenuity has been exercised, much 
capital invested in constructing this business. Complain- 
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’ 
te them ‘* ants, during all this time, have been silent. Instead of 
he part ’ bringing snit against these defendants. or even notifv- 
a large 4 ing any of them or any one connected with them that 
nants of 7 they intend to bring such suit, they have been prosecut- 
its ing their patent rights against infringers who have closely 
of com- : copied their machines and records. They have been 
i res de- “ testing questions not necessary to be tested in this suit, 
eee: ee iy and they have utterly failed to test the questions which 
iligence ‘* thev will have to test before they can hope to hold these 
| future is defendants as infringers. Their delay in attempting 
nsed by ~< to test these qnestions, their delay in bringing suit 
rought, i against these defendants, knowing, as they must, that it 
~ : of the % would raise questions not raised in the suits which they 
ese com- Dy were prosecuting, and their delay to even notify these 
der con- . ; defendants that their acts were considered as infringe- 
mbraced 2 ments, has, we submit, forfeited their right to a prelimi- 
7 ‘Wer gs nary injunction. 
on docs 4 
empt to 3 “ This is not a case of wilful infringement, or of 
larrowly BY the use of a device identical with the patented one, 
we have ! or a mere colorable attempt to evade it. The cor- 
ms. In respondents are using a machine, openly made and 
#6 heen sold and used under patents, and which, in good 
faith, the mannfacturers have placed in open com- 


™  wuled for 


petition with the machines made by the complain- | 


learing A 


ants, honestly believing that they were not trespass- 





defen. ing upon any rights of the complainants. This is 
-e knowl. no defense, if they are adjudged at the final hear. 
as boing ing to infringe ; but it is a reason why the Court 
a: eins should hesitate to interfere befure the final deeree 
aree in a ease where there is no sngyestion of any irre- 
~ part of mediable injury in the intervening time, or of any , 
vader as- want of ability to respond to any judgment which 
broader may finally be recovered.” (Burleigh Rock Drill | 
netion. 1 
“ness hon- The financial responsibility of appellants is proved, : 
1 on pat- (R., pp. 55-58.) The harm done to appellants by an in- i 
mey has junction wonld be irreparable. Their business would be 
ed, much wiped out. The benefit to appellees would be inconsid- ‘ 
Jomplain- erable. 
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Here is a case in which Judges Shipman and Groscap 
have ugreed that a certain structure, the ecoplhone, in- 
fringed the patent rights of the appellee. Jndge Gros- 
cup’s epiuon and decree are conclusive to the effect that 
he did not mean to hold a structure like the Berliner 
gramophone as coming within the claims of the appellee's 
patent. Judge Shipman's op/aton was written to care- 
fully limit the claims in the patent to the structure  be- 
fore him.- Excepting a single place in which, by what 
we cunsider an unwarranted inference, our opponents 
urge that he speaks with the language of praise of the 
reproducer alone, we insist that if Judge Shipman had 
had before him the Berliner gramophone strueture when 
he wiote the opinion in the Leeds case, he could not 
have been more careful to limit his opinion to exclude 
the gramophone from its purview or intent. Our op- 
ponents are forced to disregard the opinion and 
decree of Judge Groscup and to substantially 
disregard the entire opinion of Judge Shipman, 
including the last sentence, in which it was 
directed that the decree of Judge Groscup should 
be followed. Our opponents are forced to rely 
solely upon the decree which Judge Shipman 
signed. This, in itself, we insist, places their 
case on such a narrow margin that a preliminary 
injunction would be grossly unjust and inequi- 
table. 

These appellants are not copyists. They are inde- 
pendent inventors whose inventions are as fundamental 
as those of the appellee. They are honest, and have 
acted in good faith, and have no less authority than an 
opinion of appellee’s own general counsel that their in 
vention, as 4 whole, at least, does not infringe the Dell 
and ‘Tainter rights. 

We have here a case in which indisputably 
one Court only has done anything which might 
hold these appellants as infringers. The opinion 
of that very Court refutes the charge, The de- 
cree alone is relied on to touch us. Even theu 
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inferences are necessary. We have shown how 
unwarranted such inferences are. But even if 
they be sound, it still remains a fact that the 
questions raised here for the first time are sub- 
stantial and vital, and have never been adjud- 
icated. They have never been in the mind of 
any Court; much less have they been decided 
by any Court. 

These appellants stand here representing a large in- 
dustry, stretching over this entire country. Their good 
faith is not impugned. They ask that their rights may 
be protected and that their case be given the careful 
consideration which it deserves. 


ADDENDUM. 


The Mauro affidavit (It., p. 211) refers to a claim of 
one of Mr. Berliner’s patent applications which was re- 
jected on a Sness patent. The Sness patent is owned by 
the Berliner interests. As appears from the second 
paragraph on page 18, of the Franklin [nstitute Lecture 
(R., p. 190), Mr. Berliner invented the idea of propelling 
the reproducer by the record, his embodiment of the in- 
vention being a carriage mounted on rails. Mr. Suess 
improved this by substituting a freely swinging arm for 
the carriage and rails and got a patent for it. When, 
then, a claim for such arm, hy inadvertence, was placed 
in the Berliner application, it was properly rejected on 
the Suess patent. We note that it was nod rejected on 
any Bell & Tainter patent, showing that the Patent 
Office saw no conflict. The parts italicised in the Mauro 
affidavit refer to the fact that in the gramophone the 
stylus engages the record groove or record tablet under 
pressure. They do not so engage the undulating record. 

The spiral line of the feed-screw in Bell & Tainter 
accidentally varied from the spiral line constituting the 
efficient sound record. These spiral lines, at times, by 
imperfection of the mechanism, varied laterally with re- 
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spect to each other. ITence the necessity for a loose 
play, latterly, in the stylus mounting to compensate for 
the variation of the spiral of the feed-screw from the 
spiral of the sound record. In the gramophone, the 
spiral of the serew which propels the stylus is snperim- 
posed on and identical with the spiral constituting the 
median line of the sound record. There can be no 
lateral variation between these spirals, because they are 
identical. Hence, the Jateral motion of the gramophone 
mounting has no effect to compensate for non-existing 
variations between propelling-spiral and sound-record 
spiral. This is, in effect, admitted by the other side 
since they withdrew claim 19, which is for the lateral 
adjustment. In the echophone, the propelling groove is 
shallow and broad, and the stylus may move laterally 
therewithin. Its spiral, therefore, does not necessarily 
coincide functionally with the spiral of the record groove. 


VI. Prayer ro rue Courr. 

In view of all of these facts, we therefore pray this 
TIonorable Court to reverse the order granting a prelim- 
ivary injunction in this case. 

We ask the Court to hold that claim 21 of the patent 
in suit, in view of the history of the art, which is appar- 
ent from the face of the papers, or in view of Edison's 
patents, covers not a pioneer invention, but an improve- 
ment which, if patentable at all, must be limited to the 
elements described in the patent eftecting the peculiar 
co-operations there set forth; and to hold furthermore 
that claim 21 so construed dees not cover appellants: 
device, which is for an independent invention, developed 
along different lines. 

Wealsoask theCourt to hold that claim 21 must onits face 
be limited to a combination in which the reproducer bears 
with yielding pressure on the undulations caused by the 
sound vibrations and constituting the record, and does 
not, therefore, cover the appellant's device in which the 








Raymond R. Wile} 
Research Library | 


or a loose 
ensate for 

fm the 
shone, the 
.s superim- 
tuting the 
‘an be no 
s¢_they are 
ramnophone 
on-existing 
mund-record 
other side 
the lateral 
ig Sroove 18 
ve laterally 
necessarily 
‘ord groove. 


re pray this 
ng a prelim- 


0 the patent 
ich is appar- 
- of Edison’s 
an improve- 
nited to the 
the peculiar 
furthermore 
er appellants’ 
yn, developed 


inst on its face 
rodweer bears 
-aused by the 
ord, and docs 
»in which the 


ees eg Pees: pe ae ee ies ty: 


- 
. 


-ae @ 


= 


‘ 
: 
Z 





69 


reproducer does not bear on the undulations caused by 
sound vibrations and constituting the sound record. 

This Honorable Court, under the authorities cited in 
an earlier portion of this brief, has full jurisdiction to 
make such holding, if on the face of the papers it should 
commend itself to the Court’s best judgment, and tlius 
to dispose, once for all, of the controversy between these 
parties in so far as claim 21 of the patent is concerned. 

In any event, we ask this Honorable Court to over- 
rule the order granting the preliminary injunction on 
the ground that claim 21 has never been adjudicated us 
broad enough to cover appellants’ device, the only adju- 
dications on the claim having either declared it invalid, 
or else valid on a construction not broad enough to cover 
appellants’ device. 

Finally, we ask that the peculiar equities of the ap- 
pellants and the laches of the appellees be held sufk- 
cient ground for setting aside the order granting the pre- 
liminary injunction. 

Very respectfully, 
GUSTAV BISSING, 
Of Counsel for Appellants. 
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FOR THE SECOND CIRCUIT. 
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‘ \ 
THE NatTIONAL GRAMOPHONE COMPANY 
ET Al., 
Defendants, Appellants, | Appeal from Order 
' granting a Pre- 
\ liminary Injune- 


> | Lion. 


AMERICAN GRAPHOPHONE COMPANY, 
Complainant, Appellee. 


Brief for Appellee. 


This suit is bronght on the Bell & Tainter Patent, 
No. 341,214, granted May 4, 1886, for improvements in 
method of and apparatus for recording aid reprodue- 
ing speech and other sounds. The imvention is em- 
bodied in an apparatus familiarly kuown as_ the 
“ Graphophone,” as wel] as in the Commercial Edison 
Phonograph, which is licensed nuder this patent. 

On December 10, 1898, Judge Lacombe filed an 
opinion vranting a preliminary Injunction against the 
infringement of claim 2]. Prom the order made by 
the Court pursuant to that opinion defendants appeal. 

There is no substantial controversy regarding the 
facts, The invention of the patent in suit gave life to 
the now existing art of recording and reproducing 
sounds. The previous efforts of Inventors had uot 
been productive of practical results. The patent in 
suit, therefore, belongs in the class of p.oneer patents. 
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The papers show that the patent bas been sustained 
after long, arduous and expensive litigation; that de- 
fendants began business, while the Leeds & Baldwin 
case, In this Circuit, was in progress, putting on the 
market a reproducing machine having as its most 
prominent operative feature an embodiment of several 
claims (notably claim 21) of the patent, under a name 
so closely resembling that of complainant's machine 
that it is not easily distinguished therefrom by either 
the eye or the ear. 

In order to Jessen the labors of the Court and to 
finit discussion, complainant limited its praver for re- 
lief on this motion to claim 2], which claim //nfer alia) 
had been held valid by the decree of the Cirenit Court 
in American Graphophone Co.vs. Leeds & Baldwin (87 
I. L., 873, Suirman, J.), after consideration of a record 
of seven hundred pages, coutaining every fragment of 
evidence in éxistence touching the prior art. 

Defendauts’ case is singularly Jacking in merit. They 
are able to advauce nothing whatever against the 
validity of the claim and importance of the invention 
it covers not presented to the Court in the Leeds & 
Baldwin case. Moreover, their expert, Mr. Lyons, ad- 
nuts (p. 180, See. 2 and p. 136, See. 43), that defend- 
ants’ machine has both the lateral and vertical freedom 
of movement called for by claim 21, securing tbe same 
antomatic action by the same means, although he con- 
tends that this construction is employed by defendants 
for a different purpose, 2. e., to reproduce sounds from 
a different kind of a sound-record from that which 
comphunant uses. 

Delendants’ propositions below were (1) that the 
deerce in the Leeds & Baldwin case should not he re- 
varded as sustaiming claim 21 unless there be read into 


itan additional element, to wit, a sound-record formed 


in wax-like material, in which case defendants would 
not infringe: (2) that im defendants’ machine the repro- 


ducer is not held against the vecord, but against. the 


tablet or veeording qaterial in which the record is 
mide, 
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The first proposition is supposed by defendants’ 
counsel to find some support in certain passages of 
Judge SHirMan’s opinion. 

The second proposition is based on a refined distine- 
tion between the “record” (/.¢., the undulating line 
rorrresponding to the sound-waves) and the “ recording 
tablet” of device in which the record is made. 

Touching the. first proposition, Judge Lacombe held, 
in disposing of the motion, that claim 21 Was expressly 
adjudged to be valid in the case of this plaintiff vs. 
leeds e¢ ad., and that there is nothing in Judge Suir- 
MAN'S Opinion requiring this Court to read additional 
elements into claim 21, thereby making it identical 
with one or more of the other claims, which were also 


sustained, 


Tt wight also he added that it is not permissible to 
read additional elements into a claim under the Jead-—__ 


ing case in this Cireuit of Serrin rs. Manhatlan Rail- 
road Company (56 F. R., 503), even for the purpose of 
xitving the claim. 

Touching the second proposition, Judge LacomBe 
found that the word “record” in the patent is not 
used “ to indicate solely that particular part of the re- 
cording groove whereon the sound waves are recorded 
The word “ record ” 


1 


by elevations and depressions.” 
is universally used in the art to designate the /wdle¢ or 
device which has the sound-record formed therein : 
but what is more important for present purposes, the 
object of the particular invention is to insure, by autu- 
malic action, the constant maintenance of operative re- 
lations between the reproducer and the record, and 
this is secured by leaving the reprodueer free to be ad- 
justed and guided by the wuterial of which the record- 
ing tablet is made. ‘The patent is very clear on tiis 
point. It says: 


cl “The invention cousists, ninthly, in haying the 
recorder, of whatever description, or the repro- 
ducer, or both, rest against the tablet or recordina 
material by gravity.” 


Judge Lacompr held that ‘ in defendants’ machine 
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this same automatic action is secured in the same way.” 
This is obvions upon inspection of the machine, and is 
not seriously disputed. 

There being no substantial attack upon the validity 
of claim 21, the only question for discussion is : Do de- 
femlants infringe it?) In discussing this question we 
will first explain briefly the invention covered by the 
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' claim, and then consider its scope and meaning in the 
light of Judge Summan’s decision. 
This claim is as follows : 


“21. The reproducer mounted on a universal 
joint and held'against the record by yielding press- 
nre, substantially as described.” 


The claim covers the “ automatic” reprodueer, defin- 
ing the two prominent characteristics thereof. It i» 
comprehensive, and as fully covers defendants’ acts ax 
if claims 19-23, inclusive, which were sustained in the 
Leeds and Baldwin ease, were all urged. 

Considering the extent of discussion in which appel- 
lants have indulged in respect of this claim, the Court 
will appreciate the Jabor saved to it) by complainant's 
action in limiting its prayer for relief to this single 
claim, and will not be misled by the suggestions of 
appellants’ brief as to the motive for this action. 


The Automatic Reproducer. 


The only apparatus for recording and reproducing 
sounds which had any bodily existence prior to the 
patent in suit was the famous tinfoil phonograph in- 
vented by Mr. Edison in 1877. In this instrument a 
sheet of tmfoil was wrapped upon the cylinder, and 
impressions or indentations produced by the aconstic 
vibrations of the air were formed on it) by a point at- 





tached toa diaphragm held ina fixed position, The 
sue point or “style” was used for reproducing the 
sound, and, its position having been properly deter- 
mined iu the recording operation, it would obviously 
be in operative relation with the tinfoil surface when 
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the latter was again moved in front of it to reproduce 
shine, and is x, 


the recorded sound, provide! the tinfoil sheet hud not 

Y been in the least degree disturbed, Asthe machine was not 
the validity put to practical uses, but was of scientific interest only. 
1is: Dode- this construction aaswered to illustrate the possibility 
question we ‘ay of mechanically recording and repre ducing sonnuds. 


vered by the %: The record, however, could not be renoced/ Prone the 
aning in the al machine without the destruction of the former as a 
is sound-record, and the operativeness of the reproducing 
a mechanisin depended upon the striel meintendnce in pe- 
: | Kk prod ui ney of the eavcet conditions evintiney hen the ve cored 
a universal a was formed. So slight a disturbance as a change of 
‘ding press- ‘os temperature anid consequent expansion or contraction 
_ of the record would throw the reproducer out of align- 
ducer, defin- a ment and destroy that delicacy of continuous contact 
east Tk 14 _ without pressure upon the perishable record: which was_ 
7a 3 big essential to the production of any result. 
one eee a Bell & Tainter, among their many contributions to t] 
tained in the a : ; ‘ 5 many Contr ous to the 
Me? art, Introduced the reaamed/e sounid-reeord, designed bis 
which appel- is be taken off the machine on which iu wits inacde and re- 
n, the Court i produced on any other geen, rhis gave rise to 
omplainant's * radically new conditions. No two machines could be 
» this single ke innde exactly alike in dimensions. No tablet could be 
. > formed with a mathematically true surface, or, if that 
iggestions of 4 weak yom eae ee | 
antivns. a 2 possible, it coule not long maintain it. Lven ex- 
b perts could hardly acquire the delieacy of manipula- 
% 


i 


| tion (requiring an adjustment tothe thousandth part of 
er. ah, an inch) necessary to place and maintain the reprodue- 
iy stylus in its proper operati ve position with respect 


_ 
—— 


‘i 
ms 
- 


i 
~  yeproducing ee to the minute sound-groove, and such adjustment when 
prior to the % obtained would be destroyed by the slightest irreeular- 
onograph in- a ity in the surface of the tablet or in the operation 
instrument a 4 of the machine. Dell & Tainter met these new condi- 
eylinder, and i, tions by the most beantiful mechanical conception that 
the acoustic a has been introduced into the art since the invention of 
y a point at- hy the original phonozraph. ‘They conceived that if. the 
osition. The ae reproducer support were mounted on a universal joint 
roducing the y and left free to move both laterally and vertically, it 
‘operly deter- So would automatically maintain operative relation with 
uld obviously B.. the sonnd-groove despite all irrewularities in the 

“surface when wy machine or tablet. 

a, 
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This invention, so far as the art has advanced to-day, 


has proved. absolutely indispensable to the construction of 


a practical talking machine. 

It requires some little attention to grasp clearly the 
nature of this invention and the purposes it serves. 
It must be remembered that the sonnd-record contains 
irregularities of two sorts: S/:irst, those infinitesimal 
sinuosities which represent the recorded sounds; 
second, the grosser, yet often minute, irregularities of 
construction, due to the impossibility of attaining ab- 
solute precisiou aud uniformity. It is essential to the 
reprodnetion of sound that the stylus avd diaphragm 
should respond fully to the first kind of irregularities, 
and wot af all to the second kind. Conversely, the 
support for the reproducing style (that is, the arm 
which carries the style) should be vértually rigéd to the 
jirst hind of wregulardies, while perfectly nwbile to the 
second hind, so as to adjust itself to eccentricities of cur- 
vature or departures, however slight, from a true plane 
surface on the tablet. 

No such mechanical problem us this was ever before 
presented or could possibly arise, suve in an art where 
the operative forces and movements ave on the impinites- 
imal scale of acoustical vibrations. | 

The reproducer invented aud patented by Bell & 
'Tainter is so constructed that the supporting arm = an- 
tomatically envages and tracks the record, moving up 
and down and from side to side, accommodating itself 
to all irregularities of the second kind. At the same 
time the inertia of this arm is so enormous relative to 
the minute irregularities constituting the sound-record 
that, in respect to these, it is virtually rigid, so that 
the movements generated thereby are fully impressed 
on the diaphragm. 

It will be observed that this particular invention has 
nothing to do directly with the conversiov of the ir- 
regularities of the record into sound-waves. ‘That re- 
sult is accomplished by causing the stvle to rub against 
and along the undulating line constituting the record. 
This method of reproduction was invented by Mr. 
Edison and patented in 1875 (Ree... p. 161). It forms 
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no part of the invention of the patent in suit. /a com- 
plainants’ machine and in defendants’ machine, and in 
every Other that wax ever pub into uxe, this Fitison 
method of reproduction hus been enployed. 

It manifestly makes no difference whether the record 
undulates from side to side, or up and down. Edison's 
first patent, referred to above, deseribes both sorts of 
records. We call attention to this because defendants 
make much of the circumstance that their reeord Is a 
lateral undulatory line, while complainants’ patent 
mentions only the verfiea/éy undulating record. In 
the one case, as in the other, the sound-waves are re- 
produced by the style rubbing along the sinuous wall 
of a groove according to the Kdison invention of 1878 ; 
und in both cases the style is kept avéomatieully in up- 
erative contaet with the sound-groove by the Bell & 
Tainter invention of 1886. 

By limiting the discussion, on this motion, to claim 
21, it becomes wholly immaterial to consider the differ- 
ences between complainants’ sound-record and that of 
defendants. Claim 21 does not include a sound-record 
isan element; but, in considering the contention that 
% particular kind of sound-recori|—namely, one formed 
in wax-like material, should be read into the claim, it 
will not be amiss to point ont that, in producing the 





rting arm au- i result of this claim the material composing the tablet is 
rd, moving up Y X matter of absolute indifference, so long as it be firm 
odating itself 4 tnough to support the weight of the reproducing arm, 
At the same ye und guide it properly. This fact is clearly stated in 
mus relative to 3 the specification in a passage quoted by Judge 
- sound-record 3 LacomBr. Defendants’ special form of record (the 
rigid, so that * laterally undulating groove etched in metal and then 
ully impressed i , transferred to rubber or similar material) was well- 
me known at the date of the Bell & Tainter Patent. 
invention las 13 Their specification states that the particular improve- 
op of the ir- of nent under consideration is to be employed in cou- 
ves. That re- +. nection with a record 71 (he form of a qrouvre, ad par- ; 
to rub against | F ‘ticularly a groove with sloping walls, and adds, “ but it | 
« the record. Ry may also be usefully employed in connection with other 
‘nted by Mr. ae forms of record.” 
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Defendants, as is admitted, employ a record in tl 
form of a groove with sloping walls, so that even it 
claw 21 were limited by reading into it that partieulur 
orm of record for which the specification says the auto- 
mate reproducer is “ speccally adapted,” defendants 
would not be benefited thereby. 


} 
Defendants’ Infringement. b 


It has bee pointed out by complaimant’s experts, ; 
and is not disputed, that defendants’ machine here is | 
mechanically identical with that of the defendants inthe | 
Leeds & Baldwin case. The automatic lateral and } 
vertical adjustments are secured by mounting the re: 
producer arm on a universal joint, the invention of + 
Bell & 'Tainter being thus appropriated, however nar- 
rowly that important invention be regarded. About , 
this there can be no question at all, and the contention + 
of non-infringement is based, as already stated, on the — 
theory that claim 2] should be construed as covering 
the Bell & Tainter automatic reproducer only when * 
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used in connection with wa record formed in) wax-like 
material, or when otherwise limited to some = specilic 
peculiarity which defendants have not seen fit to imi- 
tate. 
No reason not already considered aud disposed of by 
Judge SHIPMAN in the Leeds and Baldwin case is given 
why the Court should thus by violence alter the scope 
of the claim, aud there are controlling reasons of law 
and logic why this cannot be done. Its own clear 
' terms and the piain language of the specification alike 
3 determine its meaning, by which the Court and_ the 
parties are equally bound. | 
There is no substantial pretense that the claim, cou- 
strued according to its plain meaning, is anticipated hy 
anything in the prior art. 
Mueh has been said about the existence of a “ doubt ~ | 
touching the patentabihty of this great invention. But 
| 


- 





» legal doubt does not exist or arse except upon a 
showing of something adequate to produce it; and de- 
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fendants are able to produce nothing at all to raise a 
doubt. Had they done so we should say that when a 
patent has been sustained, after strenuous litigation, 
aud is approaching the end of its term, donbts are re- 
solved in favor of the patent until they are proved to 
be lepal certainties at the final hearing. 

Defendants seem to suppose from certain passages in 
Judge SHIPMAN’s opinion that he had doubts of the 
patentability of the automatic reprodneer except when 
coupled with a record engraved In wax. The tinal de- 
tree sustaining claims 19, 20 and 21, which ‘are for the 
reproducer per se, as well as claims 22, 23 and 24, 
which are for the combination of & reproducer and a 
sounl-record, disposes effectually of that supposition ; 
lat we propose to comment upon that opinion at large, 
to show that it contains nothing inconsistent with the 
lecree, which is the final finding amd adjudication of 


the Court, but, on the contrary, clearly supports that 
decree, 


Judge Shipman’s Opinion. 


The main difference between the Leeds & Baldwin 
‘axe aud the present case is that the infringement of 
leols & Baldwin exteuded somewhat further than 


‘that of the present defendants. The machine of the 


former was especially designed and intended for use 
with a record “formed in wax or « wax-like material,” 


although they themselves did not make sound records, 


but purchased those made by complainant. They 
therefore (under the doctrine of contributory infringe- 


» Ment) infringed claim 24, which was for the combina- 


fiow of such a record with “a reproducer having a rub- 
lng style for receiving sonorous vibratious from said 
Mmeoarnd” 

The gramophone is nof designed for use with a 
roord “formed in wax or a wax-like material,” the 
reeords made and sold by defendants as part of their 
‘ppuratus being formed in rubber. Hence they do 
tw infringe claim 24. They do, however, make and 
alla“ grooved tablet or other body having a sound- 
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record formed therein” (claim 22) and a “tablet ot 
other body baving the sound-record formed therein as 
an irregular groove with sloping walls” (claim 23). 

‘The meanivg and scope of all these claims are clear, 
but if there were any uncertainty about it the specit- 
cation would remove the doubt. Under the head of 
“fourthly ’ it states that the invention consists im 
“Joosely mounting the reproducing style so that it can 
be readily guided by the record ;” and under the head 
of  ninthly ’ it states that it consists in having the 
reproducer ,* rest against the fublet or recording mi 
terial by gravity.” Claims 19, 20 and 21 exactly cor- 
respond in scope with these statements of the inven- 
tion. 

The spetitication further states that “ the reprodue- 
ing style, mounted as just explained, is specially 
adapted for use in connection with a record in the 
form of a groove with sloping walls, and ¢hix combine- 
tion tx specially claunned y Vt it may also be usefully 
employed in connection with other forms of record.” 

Here is a definite, unambiguous statement that the 
patentees claimed the reproducer, mounted as ex- 
plained, both broadly, 2. ¢., in couneection with any 
Atnd of a sound reeord, and specifically in connection 
with a record in the form of a groove with sloping ' 
walls. ‘These claims are in the patent, and they are ° 
either valid or invalid, as to which Judge SuHrpman’s 
decision must control for the purposes of this motion. 

As to the validity of claims 19 to 24, inclusive, -~— 
which are all clear and definite, the Circuit Court 
vdjudged und decreed in the Leeds and Baldwin case | 
(Ree., p. 21), that the Letters Patent No. 341,214 are 
“valid so far as claims 19, 20, 21, 22,23 and 24 are 7 
concerned.” And the Court further adjudged that the — - 
defeudants had infringed these claims 
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“by the manufacture, use and sale of machines 
adapted to reproduce sounds from «@ gruvved tablet 
or alher body huving a sound record formed therein, 
substantially as described in said letters patent.” 


Lf, upon reading Judge SuirmMan’s opinion, without 
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any light other than the document itself affords, any 
parte of it be found difficult to comprehend, such 
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Din em § SP Re’ parts will be made perfectly intelligible by a_ brief 
clear," "explanation of the issues in the Leeds and Baldwin ' 
ecifi~ |» ‘d case. The vpinion, however, in all respects pertinent ‘ 
~ ad of ae . this motion, is entirely free from obscurity. 
sts in a Tn the Leeds and Baldwin case infringement of three 
it can. Whe oy distinct sets of claims was urged and found. They 
» head eee ¢ Were : 
iS the cee Sit ““L. The loosely mounted or automatic reproducing 
fj Mae Bie} ae “Mechanism, simply, 7. ¢., claims 19, 20 and 21. 
e y cor “i : Be a 2, The loosely mounted reproducer combined with a 
nye aut a “ound record in the form of a yroore: «4 ¢., claims 22 
3} y2 wud 23. (Claim 2% bas the additional limitation that 
roduc- oy mr. the groove shall have sloping walls, to which the re- 
cially: ‘ee: Producer is “specially adapted.”) 
in. the bk “eae _8. The sound record formed in wax or waa-like 
~ mbina- °° * “muderiala combined with a rubbing style for rubbing 
sefully = . Ver the record ; ¢. ¢., claim 24. 
” ae) It is especially noted that in claim 24 the douse 
at the jh: s oa mounting of the reproducer is not an element. It covers 
ag °OE=, ; we broadly the wax record with avy surt of rubbing style 
h any! os eGsis tyr reproducing. 
= rection”. a? , : Bt a, ‘Judge Surpman said of this claim : 
ay are | #4 ps The declaration in the specification that * no 
‘PMAN'B +. yaa .. ed | one has reproduced sounds from & WAX record by 
notion: Tak! rnbbing a style or reproducer over it’ is true: and it 





ast | ae is furthermore true that this combination first 
lusive, * jx 
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: i ee shown in the patent in suit, either in method of 
~ Court SEER eS Operation or in the character of the results, con- ; 
n case. sya Awe.) verted the noteworthy but short-lived instrument ; 
i 14 are Bor vaee 2.) «Of Edison into a machine of widespread use and 4 
. i s LJ =y 8 a } 
Re ah a, Of petmanent. utility.” ) 
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be ‘ “te, ples ; : 
iat the: apt oP tae Th . , . 
7 en + Nhe Leeds and Baldwin ease, therefore, presented + | 
vara Fy the question of infringement of three sets of claims, of 
4 mF me = i * a a ® : 
whines: “4 Or i. Which the second and third were combinations of two - 
/ tablet.’ 3 *riusnts—to wit, (1) a reproducing mechanisin and 4 
(herein, %..  €2)x sound record. Defendants there made no sound r 
aten _, es, i _ Weeords, therefore, to hold them as infringers of these : 
thous: pat ye rlauing (22, 23 and 24) it was necessary to bring the case a 
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over, since claim 24 was for the combination of a recon 
iormed in wax with) my kind of a rubbing style, how: 
“ver mounted, the patentability of complainant's sount- 
record was also in issue, the “ rubbing style” having * 

been patented by Edison. . : 

Defendants here are in a different situation in this § 
respect, that they do make aud sell a sound-recoril, \ 
bat their sound-record Is not formed iu wax or wax-like | 
material. It follows that ther do not infringe claim 
24, und all questions touching that claim. which 
vccupied «a conspicuous Place in the Leeds and Bald. 
Win case, -are eliminated. 1t also follows that the 
question of contributory infringement is likewise 
eliminated, and there remains upon this motion only 
the simple question : 

Does their reproducing —apparatns embody the 
subject watter of claim 4]? 

It will be seen on studying Judge Surpman’s opinion | 
that these distinct questions of infringement are | 
Separately treated, 

After stating briefly the condition of the prior art, 
the learned Judge referred] to the history of the in- 
ventive work of the patentees, beginning in ISS], and 
to two notable results thereof. Hirst, the record 
engraved in a wardike substance, ay) second, the 
ioosely mounted reproducer, “so - loosely mounted 
that, resting against the recording material by gravity, 
it was guided by the record, and followed all the 
‘levations and depressions in the frooves.” Each of 
these, he truly says, is a hecessary part of the in- 
vention. 

He then points out that the dual character of the 
invention js important “Of at should by held that the 
reproducer alone. though novel, is not patentable.” 

This presented twe questions to he decided in that 
Cue ° 


heel ied 
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(1) Is the novel reproducer per se a patentable in- 
vention ? 
(2) Is the combination of such a reproducer with a 
‘ particular sound-record patentable ? 
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0. ‘|fhe found on the first question in the affirmative, 
54 aims 19, 20 and 21 would necessiarly be sustained ; 
~ Win the negative they would be found void. 

Claim 24 is first treated, the defense being that the 
oh thim is void “because sound-records formed iv wax, 
"satin wax-like material, wore old in the art of repro- 
é dicing speech, and stress is lail upon Edison ex- 
riments.”’ 


a The evidence is discussed, and the patehtable uov- 


sion of a record . ieee 
ing style, hows «" ~ 

tinant’s sound-."~" 
style” having fast. 


uation in this =~. 4 
sound-record,. + 3 
ax or wax-like > 

infringe claim : 
claim, which : “igo? ty of this sound-record is found as a conclusion. 

‘eds and Bald- °° + With this portion of the opinion we have nothing to 
llows that the Se “hewn the present case, except with the concluding 

; is likewise, fe ¥ Y “atoment that “ each member of the combination was 
; motion only  c@% Ri ,**®, the result was new, and was not obtained by the 

| Ty. Appheation of an old device to a similar subjec’.” 

ee . Clains 19, 20 and 2/ are then discussed, tie main 

4 bfouse to which was anticipation by a prior British 

me Matent of Edison’s, which was. alleged to show “a re- 

. pet “Reducer, capable of automatically adjusting itself to 

o- the record groove, aud loosely mounted after the geen- 


Fs ‘al plan of the patented invention.” This patent is 
ae *lorred to as containing some of Mr. Edison's “ sur- 
iin 1881, and Ses and beliefs in regard to what could be or might 
st, the record. -— > + WW lone,” and “ some of the sugvestions and sketches 
1 second, the. °.. > ae “f various sorts and kinds whieh Mr, Edison had 
sely mounted . 58 ww, Honght of or had made during his experiments.” The 
ial by gravity, *-Sgie,., “ued Judge concludes his ex:unination of this branch 
lowed ali the’ 1% Boi) the anbject, which directly concerns us in the present 
ves.” Each of 2 on 5 7 eis, Thy saying that “ Bell & Tainter made an actue/ 
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4 sp *Heipation in the unfinished work and the surmises of 
ei’; “thor students of the same subject.” 

: i wonld be dificult to conceive of a more forceful 

a “Saration of patentable novelty than this character- 

aot Bs alin of the loosely mounted or automatic reproducer 

patentable in- ae, rein “actual living invention,” or to find, iu the face 

oe a. . “4 thin (declaration, any room for supposing that the 
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ss ee -B Court stated that it was a question to be decided 


ia 
i 


#h a 
‘. rig i id 
. cS 
= if Lt i 

: oe * 

i - th 
: 
a "= * 

are 


maracter of the 
ve held thatthe — « 
tentable.”  .° 4), 
lecided in that 


= E 
it 
ye he 
Big het: 
Hop" aj: 
“at = 
“et {4 "ae 
x at me Bl 
i , ad 
i a = #8 
# = is 
4s a* f - 
i + = 74 Pr 
i ed ac! oe 
+ ras 7 
il “he M alt i 4 
er 
a-* mt: 
P- F = 
¥.* co E43 bu 
Lie os - rT 
i FG oy ~ wit 
; ii Wad slit 4 








Raymond R. Wile 
Research Library 








| 
14 WT 
ie 
whether the “ reproducer done, though novel,” ix 4 
not patentable, and here he emphatically answers of 
ques Jon in the affirmative. He not only held that* 
Patent Office committed no error in allowing theelw fF. 
but he bestowed on the invention they cover worl 
high praise. . 
It is proper to dwell upon this pomt, in view of tie 
insistence by the appellants that Judge Sumas Ae Be: 
not find the self-adjusting reproducer to be a pews 
vention per se. but new ouly when used with anv 
graved record. If the learned Judge found te 
juvention to be anticipated, and sustained claim ° 
upon the inconceivable supposition that it inclndel » F 
engraved record, by what was it anticipated ? Th 
only attack was based upon Edison's prior work, ar 
particularly on his British Patent, and the facts «' 
history necessarily restrict the attack to this basis, t- 
Kdixon was the only person who ever made, desiqued 
described an apparatus Jor reproducing sound pri 
Bell and Tuinter. Cros’ work extended only to ti 
making of the record, for reproducing which he pu 
posed to use Edison's means. 

We point ont at another Place in this brief (p. 
that, as late as 1888, when Mr. Edison began tl 
manufacture of commercial Phonographs, Ae jul » 
Aunowledge of the automatic reproducer, and only de 
covered the necessity of emploving it after a number of 
machines had been manufactured apd sold withont # 
This fact amounts very nearly to conclusive evidence that 
the automatic reproducer did not exist prior to th 
patent in suit. 

The Court, then, after examuluing the only alleges 
wuticipations (and tppellants here Suggest the exind 
ence of none other} dismissed them as not disclosiny 
Bell and Tainter’s reproducer. It is, therefore. im 
possible to find a basis for the Proposition that the im 
vention of claim 21 was old “hen Bell and Taint 
mule it, and that the claim js invalid. 

The Court then refers to the doubt expressed in 
Judge Grosscur in the Amet ease that the reproduces, 
though novel, was patentable, and quotes from the 


.] 


© a 





. 
e 
a 
ih 
i 
F 
. 
t 


== rial = a 


i 


lla a 


—= 2 
te 
e_——_—=. -w 
a 
ib 


to 


a KK _-. 
ees 





— 


hough novel,” is or is 
atically answers that 
iot only held that the 
in allowing the claims, 
they cover words of 


pomt, im view of the 
Judge SHirMan did 
cer to be a new in- 

i used with an en- 
Judge found this 

~ sustained claim 2] 
i that it included an 
anticipated ? The 

u's prior work, and 


, and the facts of | 


ck to this basis, for 


“+ made, designed ur 
Ng sound prior he 
ended only to the 
ing which he pro- 

ie this brief (p. 


Edison began the 
vraphs, he had no 
cer, aud only dis- 
it after u number of 
nd sold without it. 
clusive evidence that 
‘ist prior to the 


~ the only alleged 
suggest the exist- 
~8 not disclosing 
is, therefore, im- 
sition that the in- 
Bell and Tainter 


ibt expressed by 
it the reproducer, 
qdotes from thie 





15 


latter's opinion. He immediately adds: “/ think it 
may be that the nuprovement in the reproducing style 
is more than the mounting of an old style upon a uni- 
versal joint,” giving reasons for not assenting to the 
specific criticism which Judge Grosscup had made. 
The respect (indicated by the moderation of the 
language used) for the views of Judyve Gnrosscup is 
plainly but a manifestation of judicial courtesy, and 
will not be misunderstood or takem as indicative of 
any doubt in the mind of Judge Suipmas tonchineg the 
patentability of the self-adjusting reproducer, ; 6 xe, 
as to which he had declared himself in most emphatie 
terms. In the lvved view he found and held that Bell 
and Tainter, in this self-a ju ting reproducer, had 
made an “actual living invention which the public 


could use.” He then proceeded, in a very delicate and - 


considerate way, to show that, even in the narrow 
view of this invention, as the mere adaptation of an old 
device (the universal joint) to a particular use, never- 
theless the inprovement would, in his opinion, still be 
patentable, since the style needed, not only a lateral 
motion, but also a yielding pressure on the tablet. 

It is to be noted that Jndge Grosscur did not pro- 
nounce a judgment upon claims 19,20 und 21. He 
merely intimated a doub/ as to their patentability, and 
it does not appear that he had giver anv special con- 
sideration to that question. He passed it as unim- 
portant because he found infringement of other claims. 
Had he pronounced an adverse judgment on them that 
judgment would have been embodied in the decree, 

He left the validity of these claims, per se, au open 
question which was fully considered and decided by 
Judge Siirman, after a most elaborate presentation. 
The decree entsred by the latter did pronounce a judg- 
ment upon these claims. They were expressly ad- 
judged to be valid and the opinion declared that they 


“coyered an “ actual living invention.” 


We urge that the results of the Leeds and Baldwin 
case should be taken as conclusive here, as they were 
in the Court below, because the present record on both 
sides is prepared on that theory and does not contain 
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the evidence upon which a review of Judge SHIPMAN s 
findings can be based. 
Referring stil] to the same paragraph of Judge Sarr- 
MAN'S decision, we find in it that he fully agrees witli 
* Judve Grosscup’s idea of the patentable character of 
the combination which appears in these claims” (22 
- and 24), althongh he disagrees with him in his view as 
to the doubtful validity of claims 19, 20 and 21. He 
further.coneurs with Judge Grosscur that 


“Any device which combines the reproducer 
described in claims 19 to 24 with the grooved tablet 
qr ot her bod 4 havin q tt sound-record as described iw 
the patent, and especially in claims 22 and 24, is 
in infringement of the patent in suit.’ 


= Now, the sound-record “ as described in the patent,” 
Oe or Which this reprodncer was specially designed, a 
for which thi Incer pecially designed, and 


in connection with which it is specially advuntageous, 
is n sound-record in the form of a grooce (as distin- 
guished from the raised records or records in the form 
of a ridge), and in particular one in the form of 
groove with sloping walls. This is exactly the form of 
record which defendants enploy. Their peculiar form 
i of groove (/. ¢., the zig-zag) was well known in the art 
at the date of the patent in suit, being fully described 
in the communication of Ch. Cros to the French 
Academy of Sciences in 1877 and in his Freneh Pat- 
ents of 1878, in Kilison’s first patent, as well as else- 
where in prior literature. What these defendants have 
done is, first, to appropriate the patented mechanism 
(claim 21); second, to use it in combination with one 
of the old species of that particular class of sound- 
records for which the patent declared it to be specially 
applicable, and in a combination which is ‘specially 
claimed ” (claims 22 and 23). 

: Mauifestly, this particular reproducer has uo special 
virtue or utility in commection with a record formed in 
wus or a wax-like material. It works with one ma- 
terial in precisely the same way and with the same 
EE results as with another material, so long as the latter 
is sufficiently bard to resist the weight of the repro- 
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ducer and its mounting, and to guide the style. 
Whether the material be wax or rubber is a matter of 
absolute indifference in this connection; and, from 
this consideration alone, it follows that, if it be an 
infringement to use’ the reproducer with “a grooved 
tablet or other body” of waa, it must equally be an 
infringenient to use it with a grooved tablet or other 
body of rubber. 

Moreover, the patent nowhere intimates any special 
relation between this peculiar reproducer and a war 
record, On the contrary, wherever this reproducer 
mounting is mentioned in connection with a record, it 
is with a record in the form of a groove, and partieu- 
larly a groove with sloping walls. On the other hand, 
in claim 24, where wax is mentioned, it is not in con- 
nection with this self-adjusting reproducer, but with 
simply “a rubbing style.” 

If, therefore, we go no further than the points on 
which Judge SuivmMan aud Judge Grosscur were fully 
in aceord, we find that the present defendants clearly 
infringe claims 22 und 28; and, if claim 21 is to be 
limited by reading into it the particular form of sound 
record for which the reproducer is “ specially adapted,” 
it would become coextensive in scope with these claims, 
which would not help the defendauts. 

The next passaze of Judge SHIPMAN’s opinion is not 
entirely clear, but it is certainly of uo importance for 
present purposes. Having stated what was Judge 
Grosscur's view of claiins 22 and 24, and that elaim 23 
was not in the Amet case, he adds: 


“This coustruction is not so broad as that 
which the solicitor for the patentees apparently 
hoped for, but it limits the claims to the improve- 
ments which, in combination, crested the new 
machine and which are abundantly described in 
the specification.” 


= 
= 


Whether by “ this consiruction ” the learned Judge 
meant the construction of claim 23, which is the direct 
antecedent, or the construction placed by Judge Gnoss- 
CUP on claims 22 and 24, which is the subject under 
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consideration, is doubtful. Assuming the latter, we 
must say that we do not know where it appeared that 
either the solicitor for the patentees who drew the 
specification, or the solicitor in the suit, hoped for a 
broader interpretation of claims 22, 23 and 24. Be 
that as it may, we would make three observations 
which seem pertinent : 


1. ‘The learned Judge is referring here only to the 
combinatiow claims, and from his remark no inference 
canbe drawn that he had any doubt of the patentability 
of the self-adjusting producer per se, as to which he 
had so emphatically expressed his conclusion m_ the 
words already quoted. 


2. The learned Judge is not here stating his own 
conclusion, but merely the conclusion of Judge Gross- 
cup, and what its effeet would be. There is no impli- 
eation that he does not himself take a broader view of 
the invention than Judge Grosscur, and the contrary 
uppears at several points in the opinion. | 


3. ‘The construction of these claims here referred to 
elearly embraces the acts of the present defendants. 

The learned Judge then comes tothe question of in- 
fringement, and describes defendants’ machine, which 
is, iu construction and operation, practically identical 
with defendants’ machine in the present case. Touch- 
ing Claims 19, 20 and 21 the Court said : 


“So far as the reproducing device ts co 
cerned, there is vo substantial controversy in regard 
fora frmgement, but ttis said that defendants do not 
infringe claims 22, 23 and 24 because they neither 
make nor sell the sound-records, but simply sell 
this reproducing device to be used as the pur- 
chaser chooses.” 


It follows that in the present case likewise there is 
ny room for controversy touching the infringement of 
the reproducer claims 19, 20 and 21, for the machines 
are practically identical ; nor is if open to these de- 
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fendants to make the contention regarding claims 22 
and 23 on which the aefendants in the Leeds and 
Baldwin case relied, for the present defendants «o 
make and sell both elements of the combination of 
these claims ; to wit: (1) “ A prooved tablet having a 
sound record formed ‘therein,’ and (2) a reproducer 
having a style monuted on a universal joint, and free 
to move Interally so as to adjust itself to the groove. 

It is obvious that the Jast-quoted passage in the 
opinion absolutely precludes the idea that any doubt 
rested in Judge SHivMan’s mind touching the patenta- 
bility of claims 19, 20 and 21, or any idea that they 
were or could be read so as to embrace a wax record 
Or any particular record as an element. 

The Court. then applies to the case before it the 
doctrine of contributory infringement, which is not a 
feature of the present case. Finally, the Court says : 


“JT do not think that the improvement deseribed 
in claims 37 and 38 possesses the element of pat- 
entable invention. | 


Lf that were What he thought of clanus 19,20 and 21 
it is reasonable to suppove he would have senid so, and 
his decrve would he re treated these clues ‘fe: claims ot 
mu 3S are treated. 


Defendants’ Equities. 


This point is not logically reached for discussion 
until it is ascertained that defendants are using com- 
plainant’s property without its consent. If defendants 
are not infringing, they do not stand in need of the in- 
dulgence of the Court. 

The question then is this: Defendants having for 
over u year enjoyed the use of complainant's property, 
nnd having profited largely thereby, does the case pre- 
went any special reason why thev should be permitted 
to continve such use, without compensation, until a de- 
cision at final hearnge he reached ? 

The reason advanced by the defendants is that the 
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complainant has been guilty of laches in not soon 
bringing this suit. 
On this point the Conrt below held - 


* There seeins to be no special equity in tle 
circumstance that defendants have not beretofor 
been disturbed hy suit ; complainant has evident! 
been diligent in bringing suits avainst earlier in 
fringers and was under no obligation to sue ever 
one at the same time.” 


The Cowt here followed the uniform rule in such 
CiLSOMS, 


Colgate vs. Gold & Stock Co., 4 B. & A.. 425 

Van Hook vs. Pendleton, 1 Blateh.. 187. 

Rwnford Chem. Works vs. Vice, 14 Blatch., 
LS1. 

Green vs. French, 4 B. & A.. 169. 

Edison E. L. Co. vs. Sawver-Man Co., 5 
I. R., 697. 

/d. vs. Mt. Morvia Co., 58 F. R., 574. 


The gramophone. business was created by the de- 
fendant company, which came into existence in Octo- 
ber, 1896. At that time the Leeds and Baldwin. suit 
was pending, and on November 16, 1896, Judge La- 
COMBE denied a motion for preliminary injunetion 
based on Judge Grosscvur’s opinion. ‘This motion was 
renewed in January, 1897, after Judyve Grosseve bad 
made his decree final, but was again denied by Judge 
LacomBE on the showing that the validity of the claims 
involved would be attacked upon a great mass of evi- 
dence not covsidered by Judge Grosseur. This was a 
notice to the complainant from this Court that it could 
have no relief until after the finul decree in the Leeds 
and Baldwin case. The latter was. therefore, con- 
ducted as a test case, aud its progress and result were 
known to every one interested in this business. De- 
fendants were well informed of it. As soon as the final 
decree wis eutered the present suit was brought. 

The delay, however, has worked ne hardship to de- 
fendants, On their own showing thev have made grood 
use of it, making and distributing mnonge themselves 
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large profits. Complainant has correspondingly suf- 
fered, and has been the only sufferer. This state of 
facts presents no reason why defendants should be 
allowed, for another indefinite period, to use complain- 
ant’s property without compensation. 

It is sugeested in appellants’ brief that complainant 
van recover after final hearing. ‘The Court knows thiat 
the possibility of recovering after tedious accounting 
is never an adequate remedy. The only remedy to the 
patentee is the security of that right which his patent 
purports to give-—namely, the exc/usive enjoyment of 
his invention. This patent has now but four years to 
run. It has. been established, after severe and ex- 
pensive litigation, and is recognized as having given 
existence to an industry of great importance. That 
period of four years is surely a short enough time to 
allow the patentees of so great an inveution. Any 
different conclusion would mean that the remainder of 
the term of the patent must be consumed in ltigation. 

Moreover, the defendant company, and all its belong- 
ings, could disappear in a night, and the possibility 
that it will preserve its gains to satisfy complainant's 
claim is a very remote contingency. 

Even if the aflirmance of the order below would 
work great hardship (and it is nota lardslip for an 
individual to be disappointed as to expected gains to 
which he is not entitled), that fact would ofter no rea- 
son for withholding the tjunetion. 

2 High on Lijunetion, 72°. 

Hodee vs. Hudson River Co., 6 Dlatel., 
170. 

Brown vs. Deere, 6 F. R., 491. 

Potter vs. Fuller, 2 Fish., 251. 


These authorities are all to the same effect. It will 
suffice to quote the last : 


“ Where the validity of a patent is fully estab- 
lished and the infrinvement is clear, a party bas a 
right to protection by injunction, although 7 may 
cause great injury to the bupringer. 
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The Allegations of Error. 


1. The first ground of alleged error is in veneral 
terms. 


2,3. Hrror is alleged in that the Court construed 
claim 21 in accordance with its own understanding, in- 
stead of in accordance with prior adjudications. We 
submit that the interpretation placed upon the clain 
by the Court is entirely in harmony with prior adjudi- 
cations, and the only one of which the claim is sus- 
ceptible. 

4. Krror is alleged in deciding matters of difference 
and similarity, as involved in the question of infringe- 
ment, upon ex parte affidavits. It is not seen how such 
matters can be decided on an injunction motion except 
upon er parte afidavits. The reproducer mounting of 
the gramophone is admitted to be mechanically identi- 
eal with the “ eechophone,” adjudged to be an infringe- 
ment in the Leeds and Baldwin case. 


5. It is alleged that the histories of the two mven- 
tions— evolved and developed from different sources - 
create a presumption that there is no infringement. 
The appeal to history is delusive. The question of 
infringement is one of substantial ilentity in construe- 
tion, operation and result of certain physical things, 
which are before the Court, and this question is to be 
determined by a comparison of those things, regardless 
of the history of their evolution. 

Moreover, the assumption that the reproducing 
mechanism of the gramophone is an evolution from 
the invention of Cros is contrary to fact. The idea of 
Cros which Berliner developed was the etched sound 
record. When he had evolved that to a point of 
practical utility he had to choose hetween firo haan 
forus of upparatus for repr ducing the sounds— one 
the rigid reproducer of the old art, the other the auto- 
matic repreducer «f Bell & Taister, Mr. Berliner 
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chose the latter. He did not evolve or develop, but 
simply took it. 


6,7. These allegations deal with defendants’ sup- 
posed equities, which call for no furtber discussion. 


8. Error is alleged in construing the word “ record ” 
in the claim in accordance with its general meaning im 
the art, and in accordance with what the purpose of 
the claim calls for—namely, that the stylus shall rest 
freely upon, so as to be guided and controlled by, the 
material of which the record is composed. 

If insistence upon the alternative and narrow mean- 
ing of the word ‘“ record” were proper, defendants 
would not profit, in the absence of al] doubt that they 
accomplish the purposes of the invention by sub- 
stantially the same means. The finding of infringement 
by the Court below is based on this statement of fact : 


“ And in defendants’ machine this same auto- 
matic uction ix secured tn the same way.” 


It is elementary law that, when this state of facts 
is found, infringement is the inevitable conclusion. 
Appellants Take No Exception to This 
Finding of Fact. 


9. It is not error to assume the validity of a claim 
that has been adjudged valid. The Court is bound so 
to do, except upun such a showing by new evidence us 
satisfies the Court that the prior adjudication was er- 
roneous. In this case there is no new altack upon 
the validity of the claim. 


10. This is a restatement of matters already consid- 
ered. 


“11. The reproducer arm in Edison's patents has 
neither lateral nor vertien) freedom of motion. It is 
positively held and guided, and is not supported, con- 
trolled, guided or adjusted by the record. 
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These patents have been considered in every previous 
(HIE. 

We do not think that any one of these eleven allega- 
tions will commend itself to the favor of the Court. 


Appellants’ Brief. 


Appellants bave filed uw very long brief, which is 
mainly occupied with a Jaborious effort to obscure and 
explain away the obvious, pertinent and controlling 
facts. No mutter from what point the argument starts, 
it leads up finally to the position that defend:nts use 
the efched veeord of Ch. Cros, and not the eagrared 
record of Bell & Tainter. Defendants are charged 
with making an infringing reyroducer. Their plea in 
confession and avoidance is that, while this may be 
true they do not use the patented sonnd-record. The 
whole argument is practically a confession that defend- 
ants infripge, unless the Court, contrary to the un- 
alterable terms of the claim, and contrary to the ex- 
plicit statements of the specification, Innits the chum 
to the specified invention only when used with a record 
that nndulates vertically, or to one engraved in wax. 

We shall not attempt to follow the lines of reason- 
ing pursued in appellants’ brief, it being suflicient to 
point ont that the arguments there presented are with- 
out foundation. A necessary basis for the contention 
that claim 21 should be coustrued to include a sound- 
record of a specific construction, which defendants do 
not use, would be a showing that the reproducer, 
invented and patented by Bell & Tainter, was old in 
the art except in the narrow combination with an en- 
raved record. Even in that case, we think the Court 
could not narrow the clann by altering and adding to 
its plain terms (particularly as it would thereby be- 
come identical in scope with other claims), but would 
be constrained to declare the claim invalid for want of 
novelty. 

Defendants’ brief below (pp. 30, 31) adinits that 
their reproducer has the same funetions of automatic 
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automatically the operative position of the reproducer, 
and it was contended that in these features the device 
of complainant emploved merely ordinary unpatent- 
able means of providing for lost motion. These 
udmissions are very clearly made in the arguwentative 
affidavit of Mr. Berliner’s patent solicitor and expert, 
Mr. Lyons. On page 130 he says : 


(29) As a matter of fact, both in the Grapho- 
phone and in the Gramophone the diaphragm with 
its stylus ix monited upon an arm that is hinged i in 
such manner that the stylus coun cone in contact 
with the bottom of the groove.” 


This refers to the verficad freedoin of movement. On 
page 186, referring to the /atera/ freedom of move- 
ment, he says : 

F) 


* (43) Asaimater of fact, the arm which cur- 
nies the chaphragm box with its stylus in the 
Gramophone ix hinged to have frecdom to move 
horizontally -- not within the space of one-tweu- 
tieth of an inch as in the Phonograph, but all 
over and bevond the face of the record disk.” 


In other words, it has all the Jateral freedom of 
movement which he calculates is necessary to secure 
the purpose of the invention, aad vowsiderubly more. 

Tt then being obvious and undisputed that defend- 
ants’ machine employs the precise construction of the 
claim, and embodies its operation, there remains no 


ground upon whieh this motion can be resisted, ex- 


cept by showing that the claim is @erel«/, and the in- 
vention it covers o/d. Defeudauts’ counsel recognize 
this in their bricf filed in this Court, where an effort at 
suggesting an anticipation is made. On page 54 it 1s 
stated, in large type, that claim 21 as construed by the 
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and it is suggested that, so construed. the claim is 
anticipated by “x small boy who carries a stick in his 
hand, and as he walks wlong the street sees a crack or 
erevice in the pavement,” and trails “ the stick along 
behind him, keeping the point always in the groove.” 

Notwithstanding that this arguinent is soberly made, 
and itis pointed out with an appearance of seriousness 
that the hand of the snial! boy is an “ nuiversal joint,” 
we do not think the learned counsel expect the Court 
to accept this small boy with his stick as an antic) pit- 
tion. Patent rights and property are not disposed of 
upon fanciful and far-fetched apialogies, but upon con- 
sideration of the old means that existed in the art, of 
the new wmerns introduced by the patentee, and of the 
new industrial yesulis thereby attained. Nevertheless, 
this bit of imaginative work will enable us to state dis- 
tinetly the issue which the Court has to decide. 

Defendants’ argument has now brought them to this 
position ; they concede that they do employ the con. 
struction specified in the claim and to the same end ; 
but they contend that if the claim be construed to 
cover that which it explicitly detines, it should be ad- 
Judged void on its Jace, as apon general demurrer, in 
rick Of mutters (e. qe, small hoys with sticks) whereof 
the Court takes judicial notice. 

We have, then, to deal with the contention that the 
claim is void on its face. 'This contention ignores 
totally the ingenious conception involved in the inven- 
tion, the obseunre and baffling conditions of this art. 
and the importance of the new results attained by the 
inventian. Partieularly does it ignore the condition of 
providing automatically for two sorts of irregularities— 
both miscroscopical—te one of which the repro- 
ducer must at all times absolutely respond, and to the 
other be at all times absolutely irresponsive. This 
condition, which exists in ne other inechanism, las 
already been explained, and enough has been said 
about it. Small boys with sticks did not solve the 
great and intricate problems solved by the automatic 
reproducer, wud the sugeestion will not help the de- 
fendants. 
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A conclusive »nswer to the contention that claim 21, 
if construed according to its terms, would be auntici- 
pated by matters of common notoriety, is found im the 
history of the art since the date of the patent in suit. 
The reproducer of the prior art was held in a_ rigid 
support, and its disadvantages (whieh rendered it  in- 
capable of practica] use) have been pointed out. It is 
asserted (Devine, p. 14) and not disputed, that the 
autowatie reproducer of Bell & Tainter “is indispen- 
sable to a practical talking machine.” In the Leeds & 
Baldwin case it was shown that the automatic repro- 
ducer has been unirersal/y employed since its invention 
by Bell & Tuinter. 

The one apparent exception to the universal employ- 
ment of this invention in practical use emphasizes the 
eonclusions we are here drawing. In the Leeds & 
Baldwin ease Mr. Edisou was put on the stand as a 
witness for the defendants, and he testified that in the 
first commercial phonceraphs manufactured by his 
company (1888) he employed a reproducer rigidly sup- 
ported, us in the old art; that he fonnd at once that 
this construction was faulty and impractical, to such 
extent that be not only introduced the sell-adjusting 
reproducer on all subsequent machines, but recalled 
and changed in this respect those that had been marketed 
without that feature (p. 256, x-Qs. 24-26, Leeds « 
Baldwin Ree. ). 

In view of these facts a general demurrer to claim 21 
could hardly be sustained. 

In Maitland vs. Archer and Pancoast Co., 72 F. B., 
660-664, Judge Coxe said : 


“Ttis not an unreasonable presumption that 
one who sueceeds in doing what so accomplished 
an inventor as Edison failed to do is on a dis- 
tinctly higher plane than a mechanic. Not only 

“did Edison fail himself, but he was smony the first 
to recognize the merits of the invention, practically 
as well as theoretically, for his firm took a license 
under Stierinver’s patent.” 


Defendants’ counsel also assert that Edison's English 
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Patent of 1878 anticipates the reproducing jnstru- 
mentality of claim 21 of the Bell & Tainter Patent. 
and makes necessary the limitation of that claim to 
the combination of such instrumentality with the 
peculiar sound record. It appeurs from Judge Sarw- 
man's opinion in the Leeds and Baldwin case that he 
considered the Edison Patent in connection with claims 
19, 20 and 21 of the Bell ¢ Tainter Patent, in view 
of the defendants’ contention that the Edison Patent 
discloses 


 & reproducer capable of automatically adjusting 
itself to the record groove, aud loosely mounted, 
after the general plan of the patented invention.” 


Judge Suipman failed to find a disclosure of that 
invention in the Edison Patent, characterizing that 
patent as “ confessedly vague " and finding that Bell 
& Tainter had made, in respect to the reproducer, 


“an actual living invention, which the publie are 
uble to use.” 


Defendants’ connsel say that Judge Suipan’s at- 
tention was not parhicularly directed to figures 1 and 
2 of the “Edison Patent, and it appears from Judge 
SHIPMAN'S Opinion that figures 27, 34and 37 were those 
on which the greatest stress was placed in the Leeds & 
Baldwin case. It is e vident, however, that the entire 
patent was considered by Judge SHIPMAN, and itis farther 
evident that if the automatic reproducer is anywhere 
disclosed in the Edison Patent, it will be found, vot in 
figures 1 and 2, but in the other figures to which J udge 
SHIPMAN refers. Edison had taken prior patents on 
his phonograph, and the general characteristics of that 
machine hid become established. One of these char- 
acteristics was the locking of the recorder and repro- 
ducer (usually the same instrament) in an aljusted po- 
sition with respect to the tinfoil surface upon which 
the sound was recorded. While no special description 
of the lock is fouud in’ the Edison Patent, it is clearly 
illustrated in figures 1 and 2 as a device operated by a 
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handle which appears on the top of the post 6 to 
which the ann carrying the recorder or reproducer is 
pivoted at the point 5. In fxnres 27,34 and 37 the 
lock is not shown, because these figures are incomplete 
illustrations. Therefore, by assuming that vo locking 
device was intended to be used with the recorders and 
reproducers of these figures, and further ussuming that 
the instrumentualities of these figures are int nded to 
operate on the floating principle, an anticipation of the 
Bell & Tainter automatic reprodacer by the Edison 
Patent was argued in the Leeds and Baldwin case. 
However, since Edisou did not say thatsle omitted the 
lock and introduced this new principle into the op- 
eration of the recorders anid reproducers of these 
latter figures, the Boll & Tainter device could 
hardly be found disclosed in the Edison Patent. 
Defendants’ counsel, however, by ignoring this well- 
understood characteristic of the Edison phonograph, 
and iguoring the illustration of the lock in figures Land 
2, now argue that those figures disclose the Bell & 
Tainter device. The Edison Patent, in its veneral de- 
scription, refers to the adjustment of the recorder ancl 
reproducer to a definite position. At line 14 of the 
complete specification (R., p. 196), referring to the 
recorder it says: 


“The phonograph [recorder] is adjusted to posi- 
tion with its indenting point contiguous to a mov- 
ing surface,” etc., 


and referring to the reproducer (line 24, same page) it 
SAYS ! 


“It is similar in construction to the phono- 
graph [recorder] * * *, The sounds are re- 
prodaced by the phonet [yeproducer} being ad- 

. justed to place,” ete. 

Nowhere does the patent sugeest that the recorder 
or reproducer shall] rest by its weight on .the surface, 
and adjust itself automatically to that surface, as does 
the Bell & 'Tainter device. 
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To pursue the argument of defendants a little fur- 
ther, it is contended that in the graphophone the self- 
adjusting reproducer does somefhing sure than provide 
for irregularities in the sound grooves—namely, it en- 
ables the stylus to slide down the sloping walls of the 
groove, and thus rest on the bottom thereof. This 
action, it is said, does not take place in the gramo- 
phone, because the walls of the sound groove are nof 
so sloping as iv the graphophone record. It is urged 
that this further result is the new and patentable 
thing. ; 

The merit of this contention would be a proper sub- 
ject of discussion in connection with claim 23, which 
has as one element a sonnd record formed as “an ir- 
regular groove with sloping walls.” Assuming, low- 
ever, this discussion to be relevant, the facts are 
these: It is manifest that the ideal position for the 
stylus is in the mathematical axis or centre line of the 
groove, since it will there encounter the minimum 
friction, and have the utmost freedom to respond to 
the undulations representing the recorded sound. It 
is likewise manifest that this ideal position will be 
best maintained if the walls of the groove slope or con- 
verge towards the bottom. Both the graphophone and 
the gramophone records have this feature of sloping 
walls. This was proved by complaimant’s experts and 
admitted by Mr. Lyous; but the latter says that while 
the slope in the oue case is gradual or easy, in the 
other it is quite abrupt. ‘The only distinction he can 
draw is this (R., p. 135): 


“the walls of a gramophone record groove cannot 
“ be said to be sloping; they are too sleep to de- 
“serve this appellation.” 


As in the case of the lateral freedom of motion, the 
answer of this ingenious expert and attorney is that 
the gramophone record has as much slope as the 
graphophone and considerbly more. 

lf the feature of a sound-record with sloping walls 
enters into the consideration of claim 21, the evidence 
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of the experts on hoth sides makes it certain that de- 
fendants employ that feature. 


Several points of minor importance in appellants’ 
brief call for a passing notice. 


(a) Much stress is laid upon an opinion of Messrs. 
Pollock & Mauro, given to Mr. Berliner in 1897/7, and 
which is cited in support of the contention that the 
apparatus made by the National Gramophone Company 
in /898 does not infringe complainant's patent. If this 
document contained any facts or arewnents which will 
tend to support defendants’ contention, the Court will 
undoubtedly give them such weight as they may de- 
serve. We suppose, however, that the Court would 
give them just as much weight when advanced by de- 
fendants’ counsel as when advanced by the author of 
that opinion. Or, if the anthor of that opinion is to be 
regarded as a supreme anthority in this art, we would 
suggest that his matured views in L898, after extensive 
study and experience in the talking-imachine litigation, 
would be safer to rest upon than those entertained in 
1891. In fact, however, Mr. Mauro never formed and 
never expressed tle opinion that Mr, Berliner could 
use the self-adjusting reproducer of Bell & Tainter, 
without infringing the Bell & Tainter patent. The pro- 
posed system of Mr. Berliner, examined and passed 
upon atthe time, was that set forth im lus patents of 
1887 and 1888, as stated in the opinion. The first pat- 
ent shows a reproducer held in a_ fixed position, as in 
the old art. The second has no drawing and describes 
wo reproducer at add. 'The only asserted novelty 1 these 
patents was a process of preparing sound-records, and 
this was the only subject considered (Mauros Affidavit, 
p. 209). 

The construction now employed by the defendants 
is that of the Suess Patent, No. 427,279, and Berliner’s 
1395 Patent. The description given in one of the orig- 
inal claims of the Jatter patent was for 


“a reproducing diaphragm and stylus, mounted 
upon a freely swinging arm, having untrersal 
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movement, and preponderating ad one end, to main- 
tuin the stvlus automatically in engagement with 
the record groove, whereby the latter guides the 
stylus” (Ree., p. 211). 


Thus Mr. Berliner, in deseribing the construction 
under consideration, not only sets forth the precise 


features of the Bell & ‘Tainter reproducer and the fune- 


tions or results, but sets it forth im almost the very lan- 
guege of the Bell & 'Tainter Patent and clainis. 

‘he Sucss Patent also speaks directly to the point 
(pp. 211, 212). It specifies the supporting frame for 
the reproducer, “ /oosely pivoted tu swing freely, both lat. 
erally and vertically, and an adjustable counterweight 
on the frame for determining (he pressure of the stylus 
on the record tablet.” 

Again we bave » description from the defendants 
almost identical in its terms with that of the Bell & 
Tainter Patent. 

()) Attempt is made to create the impression that 
the argument of complainant's counsel in the Leeds « 
Baldwin case was inconsistent with their present argu- 
ment, and to support this attempt a passage is quoted 
(on p. 56) from the brief in the Leeds & Baldwin case. 
We can hardly expect this Court to read that entire 
brief to see if this charge be justified or not. We 
assert, however, that it has no basis. In that case the 
sonnd-record was involved as well as the reproducer, 
but throughout these were treated as distinct inven- 
tions. Thus (p. 32), after quoting claims 19, 20 and 
21, the brief states : 


“These claims specify the reproducer per se, 
without regard to the kind of sowunudt-record with 
which at ix used.” 


That was our position then, and is our position now. 
Any othér position would be manifestly nntenable. The 
two inventions were treated under different headings, 
while it was pointed ont, and is the case, that both 
contributed to the common new result of a practical 
talking machine. 
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’ The passage quoted by appellants contains nothing 
inconsistent with this. It refers to the part which the 
discovery of the automatic reproducer played in the 
development of the engraving method, the tirst method 
by which accurate and practical results in recording 
and reproducing articulate speech were obtained. It 
was proved by Mr. Tainter that the development of 
this process was at a standstill, and it seemed impos- 
sible to progress to a practically useful result with 
any method of reproduction available. He then de- 
tailed (Leeds case, page ISS), a series of twenty-six 
experiments in developing the antomatie reproducer 
and said : 


“ These experiments were of a delicate charac- 
ter, and they resulted in the construction of the 
reproducer described in our patent, and which, 
as far as J know, has been a feature of every suc- 
cessful] and practical talking machine ever put on 
the market. Ald the machines of the present day 
employ ut.” 


Upon this proof, it seemed not too much to say that 
the chief merit of the automatie reproducer lay “iu 
the part it played in developing the engraving method.” 
It gave the public, as Judge SHivMan said, “an actual 
diving invention.” But had Cros’ etching method 
been under development the result weuld have been 
the same. The Bell & Tainter reproducer would have 
been, and is, equally indispensable. 

Defendants are manifestly hard pressed to resort to 
arguments of this character. 


(c) Thoughout appellants’ brief the mistaken as- 
sumption appears that, in the graphophone sound- 
record, the undulations are solely at the bottom of the 
groéve, and that the latter has smooth side walls. In 
fact, the record is cut, as described in the patent, with 
a style having a curved cutting edge, and in practice 
this curve is the are of a circle. Hence, the groove is 
a circular arc, and the record is on the side-walls, as 
well as on the bottom; and the theory that the 
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graphophone record requires something peculiar to 
itself to conduct the stylus to the bottom of the groove 
has no basis in fact. Much of appellants’ argument, 
rests on this erroneous assumption. 


Conclusion. 


We submit that the appellants have shown no error 
in the decision of the Court below. 
January 19, 1898. 
Puitie Mauro, 
Ricuarp N. Dyer, 
Of Counsel for Appellee. 
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‘existence of the latte 
take both into view, in 


egatives the former, and it is necessary to 
der to get a correct-picture of the whole, 


Mr. Justice Brown said inNdelivering the-opinion of the court ‘in 


Coats v. Thread Co.: | 
“The differences are less conspicuous.thai the general resemblance between 


as could not fail to impress them- 


SA7eS UPON a person who examined tl ith a view to ascertain who way 


the real manufacturer of the thread 


Aid see the observations of Mr. Justice 

133 U.S8., at pages 312, 346, 10 Sup. Ct. 312. 

Upon the whole, were satisfied that at ledst there was no “plain 

error” in the order of the circuit court, and it is accordingly affirmed 
— Ps 
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AMERICAN GRAPHOPHONE CO. v. NATIONAL GRAMOPHONE Co. et al 

| (Circuit Court of Appeals, Second Circuit.) 


PaTENTs—PRELIMINARY INsuUNCTION—RECORDING AND HeEPROpUctNG Recorps. 

A preliminary injunction against Infringement of claim 21 of the Bell 

& Tainter patent, No. 341.14, which claim covers a loosely-mounted or 

gtavity reproducer in a mechine for recording and reproducing speech, 

pate to have been granted on a misunderstanding of the scope of a prior 
ecision, = 


Appeal from the Circuit Court of the United States for the Southern 
District of New York. 

This is an appeal from an order of the circuit court for the Southern 
district of New York (90 Fed. 824) which granted an injunction 
pendente lite against the infringement of claim 21 of letters patent 


in Corbin v. Gould, 





No. 341,214, to Gell & Tainter, for the instrument called tLe “Grapho- 


phone.” The instrument which was found to infringe is known as 
the “Berliner Gramophone,” and is described in letters patent Nos 
372,786 and 564,586. 

Charles E. Mitchell, Howard W. Hayes, Gustav Bissing, and Horace 
Pettit, for appellant. 

Philip Mauro and Richard N. Dyer, for appellees. 


Before WALLACE and SHIPMAN, Circuit Judges. 


SHIPMAN, Circuit Judge. The Bell & Tainter patent was before the 
circuit ccurt for the Southern district of New York upon tinal hearing 
in a suit of the present complainant against Leeds and others. 87 Fed. 
873. The order pendente lite was granted upon the theory that the 
eomplainant’s construction of claim 21 had been positively adopted by 
this court in the Leeds Case, and the only question upon this appeal 1s 
whether that theory was well founded. It is therefore necessary 


<9 ascertain the scope of the decision. The history of the Bell & 


Tainter invention indicates that it started in experiments to improve 
the Edison phonograph of 1879, which resulted in the abandonment 
of Edison’s process of indentation upon a pliable material. and the 


substitution therefor of the cutting or engraving the record in the 


form of a groove, with slopin~ walls, in a waxy substance, and also 


a ie 


| a? 
important features.. It has been said that it is the resemblances 
that should be lodked at, rather than the differences. But the 
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jn the substitution, in place of a rigid obteiites of one @ooetye. :% 


neanted that, resting against the tablet by gravity; it was guided by 
the record, and followed the elevations and depressions in ‘the groove. 
The two improvements of importance — geepect to claims 19 to 22 
were said to be: -.. ton Laan af! 

“The new material for a sound aia anon which Seitichiiy masalieoeer 
grooves, with sloping walls, were engraved by a cutting style; and the re- 
producer which rested upon these grooves by gravity, and moving along hati, 
imparted to a second diaphragm the vibrations incident to the elevations -and 
depressions of the bottoms of the groove.” 


Upon the question of infringement in the Leeds Case, there was no 
serious controversy. The defendants insisted that sound records 
formed in wax or wax-like material were old,—an issue which was 
decided against them. Inasmuch as the court might be of opinion 
that ‘claims 19, 20, and 21 related merely to the loosely-mounted 
reproducer, the defendants made the point that-such a reproducer,. 
capable of automatically adjusting itself to the record GrOOres, was 
also old; but this proposition was not sustained. 

Upon the question of the construction of the claims, Judge desis. 
cup, in the Amet Case, 74 Fed. 789, did not think that the universal 
joint in the gravity reproducer made it a patentable invention, but 
that the combination which included the reproducer with the new rec- 
ord—that is, the grooved tablet having the record as described in 
the patent—was patentable. The cireuit Judge did not thoroughly 
agree with Judge Grosscup, aud thought that the loosely-mounted 
reproducer might be patentable by itself; but the case did not call 
for a decision of that question, and therefore directed a decree in the 
form adopted in the Amet Case. 

Berliver used for his original-record plate a zinc plate covered with 


| a thin, fatty film, which, ‘after the film along the lateral line made 


by the stylus has been removed, is placed in an etching bath. When 
the groove has been etched, the zinc plate is electroplated with copper, 
and the plate impresses the sound record into a hard-rubber plate, 
which has been softened by heat. The hard-rubber plate is the tablet 
which contains the record. The adjudication in the Leeds Case was 
not an adequate basis for an order for an injunction pendente lite 
against the Derliner device, for it relates to the infringement of claim 
21 by the use of the dual improvements of Bell & Tainter, and was 
not intended to go further and decide the status of a device which did 
not contain a tablet of their new material for a sound Focord: The 
order of the circuit court is reversed, with costs. 


PALMER v. KNIGHT. 
convent Court, E. D. Pennsylvania. February 28, 1899.) 
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| ( for a sound repreducing machine cailed the Graphophone, 
7 \ Jal | The patent is an o1d one, ont only eleven claivs have baen 


| eietnodt in any shape. Six of these clains relate to the 
| subject matter of this suit, viz., tha reproducing machinsry. 
In this cass the complainants ask ror a prelininary 


~ 
| injunction on five of these six claims, but av the hearing 


, The Oteteteal Ie 

| below abandoned ail but One. A ’There can, therefore, be no 

: pretense that the defendants are copyists or flagrant infrin=- 
| gers and it 1s only by a forced: construction of the sole 

| porate claims that any pretense of infringement can be made 
| The claim in question is no. 21 and reads as follows: 

| "The reproducer mounted on a universal joint and held 


against pue record by yielding pressure, sudstantially as 
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just what the record is. | We maintain that it is the tangible 
| permanent inscription or undulations made by gound and vhich 
las capable of reproducing those sounds. 

I have here a board model which shows the tyne c? 

A record used by Bell and Tainter. As will be seen, the re= 

| cord consists of vertical undulations in —— of a groove 
‘oe? sloping walls, which moyes the stylus rositively in one 
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- * 


—— oe = af Te = : : _ ' = = ht _- . ~~ — aig — . ant 






fiom © 


7 - . 
Se Se ee ee a ee ee ee 


Bub it 45 ereucd by the other site that the cnaolty 
lCor warticel motion ef the Gramenphone reproducer acts 69 com 
iszangate for tha srossor irrezuloritiss of tre taoled, not 


[those which onvne sound, out such os ara dre aman 41.0 worping 


lo’ the yelate, hat erevrent Toul: raquire that She word 





*record® in the clairs sould rean "racord moterial", ss any 
VERping Would not be A warplim co the record, tn; oo" hne 


vavlet its6l7?. Tt tse patentess in“ucin: tic tvord: fesecord * 


= 


ye = 
& 


Ned eens record matarial® ov pr-card tenies, thay cvevls have 


etic viaces in the patent. The word ee cn) nate 


rally wean netning but that which is recorded and is tre unary 





lations corresroncing to ceanunl wavos,. 
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If the word "*record® is construsd to mean the 
"“racord material®, the universal joint of the reproducing 
' r 
device of tne patent becomes merely a lost motion —-——<», 
such as is cormzon in e211 th: arts. lio one ever builds a 


r 
macnine so tizht in its joints that there is not #nourvh play 


ae 
e 


to compensate ror irrevulsritiss. Tne claim go construed 


= 


no longer expresses the function trat the stvilus shell Prose 


positively dornvard against a record which acts vositive iy 


in one airectith,< nly. 







: me $@OD2 OF clain Si. 

Regardless of any auastion of Aunction » clain 21 
reaguires the reprodcucsr to be hel. asainst the record. 
fnat is dons i: the Grephopicne, cut in the Granophone the 
reproducer is held assins* the record tablet bv tressure and 
not against the rsoord, as ti:e bottom cf the zroove in tne 
Gramonhcne is the tablet itself and not a part of the rscord. 
This troves that the isfendsnt can no wav infringe claim 21, 

The cormlainant haves anved for a preliminary injun nc-= 
ion without having an sufficient adjudication on rhicr to 
pase it. The tro cages that have been decided dearin: on 


tieiz olsim are tre Amet case vefore Judze Crosscup 


| and the Desde case vefrora Jwigr Sh bande by i 
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fh made no suce 





1, ft 


The detendants in each oF thees casts wsed the Ecovhene, 
whieh you ses here and wsich employs a cut vax recerd nav ing 
ae One Aervechl,, 
indule+ions in the botton oP tre Croove actirg nositively 


upard only. To declare this machine an infrinzevent, 


-— eee a ee Oe 


it was not necessary to cousirue 4° verd “record® in opin 
21, $9 mean either "record grcove® or *resord inaterial®, 
Wir, Wow, Judje Crosseup, trentineg the patent, declined 
to sussali tas claim 81, excest as tha reprocucer tnarein 
dipseribed ras used in conbinaticn with a record, described 
1: claims 32 and 34, which nave bien withdrawn. rie declined 
40 hold that the reproducer describod in clein 21 wes beversab rs) 
by itselr. ; 
In the Leads case, Juds;3 Shipman's opinion “oes , | 
# : H 
no furtier than to sustain the validity of? tre combirstion 
of the Graphophone cut wax record with the reproducer describe 
in claim 21. He was particularly careful 19 limit his decis= 


jon to the acturl Focts before hin, The commleainant3 nava 


D 


* 
sssful attermts +o rain anv comfort fro... Juige 





Shipnan's opinion. Judge Shipinin's deesree seams to nold that 


| claim 21 is valid Zax per se, anc on this dsoree alone, ths 


¢ omplainnnts huve based their case, his decree enjoins 
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le device in whicn the undulations aces rositively in ene dim 






ection only, and in whick the stylus presses against tnese un 
1 dulations. We contend that a naked decree is not enough to 
round an injunction on, since we must go to the opinion to 
construe the clain, 

The primary, fundamental and fatal error c® ths 
Court below was to read clain 21 in view of the patents speci- 


-Picagion, instead of in view of the prior adjudication. 
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question of . areriist the re 
cuisned TROM pressing ar: st the 3 


record, n2s ever been cons d= 


ored OY any 


kncw it. So\lon; aS record in 


sotto 
Lt de Toe lll 





Z:en the claim is vuiN 





the artse We know o: 


9 construction, Ae: 


laim 21 means urniulations,) 









De 


cord nateriel as itstine 


ourt, tuch less deciaed by 1, we shoul like to 





| 


Amd. comaoveration witn sound 


claim means record material 
| 


, otion devices cozmmon in al 


ho nave given it so bread 
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| to the court merely a brief statement of the facts and of 








| 


It is my intention in ovening this ease to yresent 


| the points of law involved, On a motion for a preliminary 


| injunction the court below held that the defendant’s machine, , 





ean best be illustrated by one of the complainant’s machines 


| 


i 


(the graphophone) infringed claim twenty-one of the complain-: 


t 


ant’s patent, and enjoined the defendant from further viola- | 


tion, The claim in question covers the use in a machine 


for recording and reproducing sounds, of a reproducer movnt- 


© 


| ing pressure, The invention covered by the patent in suit 


which operates in accordance with the specifications of the 


| patent, An inspection at the same time of the defendant’s 
machine will show how far, if at all, it infringes on the 


| complainant’s invention. I have here the two rechines and 


also diagrams on a large scale, illustrating the special 


| features of them involved in this motion. As will be seen, 


the complainant’s machine consists of a lathe carrying a 


mandrel on which is slipped a hollow cylinder of a waz or 


|} wax-like substance. This is called the “record tablet", 


A feed mechanism carries an arm supporting the recorder and 
reproducer along parallel with the surface of the cylinder. 
As the cylinder revolves the feed mechanism causes the re- 


corder to trace a helical groove in the tablet. When the 


rt 


d on @ universal joint and held against the record by yield- 


| 
| 


| 
| 





= ————————— | = . 
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| reproducer is used the reproducing point follows this ne1i- 


——S a 


cal groove, The recording and reprodvcing points vibraté 





vertically to the record surface, The recordings diaphragm 


is in a plane parallel with the tablet surface. In record. | 


| . | 


ing, the sound waves strike the diaphram and cause it to 


vibrate toward and away from the cylinder so the recording 


point cuts a groove a the cylinder with indentations and | 
elevations in it. The recording point is rounded with evt- | 
| ting edges, and in recording, cuts away the material o? stitch: | 
| the cylinder is composed, It follows from this that the 
groove narrows slightly where there are elevations in the 
| bottom of it, and widens where there are depressions, As 


the groove is extremely shallow for its width, it follows 


thet this narrowing and widening of the groove is very | 
slight in comparison with the marnitude of the elevations 
|} and depressions at the bottom. In reproducing, the opera- | 


tion of recording is repeated, except that the reproducing | 
| stylus is ball shaped, and does not cut the substance of the 
record. It puiters the elevations and depressions in the 

| groove and so transmits to the diaphragm the vibrations which 
| cuts the groove. I show the a diagram on a large scale, 
‘piving a vertical section of a Fraphophone cylinder, having 


a record cut on it showing the shape of the grooves ana the 


reproducing stylus in one of the grooves. 
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The gramophone mechanism is entirely different in 









its essential features, the record is made ona Zine disc. 


cordirs diaphragn is supported with its plane at right an- 
gles to the surface of the disc. The recordings stylus pro- 
jects at right angles from the diaphragm and then is bent at 
a right angle so as to be parallel with the diapkragn, and 


yet to touch the surface of the disc at right angles to that 





surface, When the sound waves impinge on the dlaphrapn, 





I 4, 

ithey cause the ee point to vibrate ina plane oeral- 
Se the surface or the disc. As the point vibrates, 
the disc fs revolved and the point is moved by feed mechan- 
ism from the circumference of the dise towards its center, 
iso that it traces a spiral line on the disc, The point 
does not cut the wax, but merely displaces it, After this 
record has been traced in the wax surface, acid is applied 
and eats out the Zinc on the lines of the tracinz. This 
iforms a matrix from which records for reproducing are formed 
lin hard rubber, by moulding. One of these hard rubber re- 
leords is on the machine shown here, That machine can be 
only for reproducing, unlike the graphophone which can be 


jused for poth recording and reproducing. 


That disc is covered with a very thin wax coatinc. T he re- 


| 
| 
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The arm carrying the reproducer is mounted on a 


juniversal joint and presses against the tablet by gravity. 


‘There is no feed mechanism and the reproducing point is car- 


| 


jeroove in the disc, The actual record is found in the 


ried alongs the spiral lines on the dise by means of the 


|sides of the groove, As will be seen by the accompanying 
diagram, this record consists not of elevation and depres- 
sion, but of irregrlsarities in the side walle of the groove, 
The only function o? the bottom of the groove is to act asa 
feed mechanism to cerry the oo along so that 
its sides enrace the irrerularities in the side walls of the 


The diagram I have just referred to is a very much | 


discs shoring the | 


| groove. 
enlarged sketch of a portion of one of the 


appearance of some of the grooves menified. I also show 


you another sketch, giving a vertical section of the cisc, 


showinre the character of the frooves, It is instructive to 


4, 


| see the difference between them and the srooves of the grepho- 


| phone record. 


A word or two about the condition of the art and 


the history of these tyvo inventions may make the essential | 
| 
differences between the two machines more clear. R ecord- | 


| 
| ing sound is older than reproducing. One of the best known | 
early efforts in that line is Scot’s phonautograph, He | 


coated a paper cylinder with lamp black and caused e point 
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\ attached to 8 dtnnhes en to trace a helical line on the cyl- 
inder, 9nd waves impinging on the diaphrapm moved the 
| point in a pnale parallel to the surface of the cylinder, 
and visual representations of the sound waves were traced in 


the lamp black, The same thing was done by others in soft 


wax. 


Edison was the first one who reproduced sound from 


those sound records, 


The early visual records had all been 


made in a substance too soft to be reprodvced fron, 


He 


coused the sound record to be made in various harder sub- 
stances enc obtained his best results by indentins tin foil, 


Wrapped around a grooved cylinder, This record was suf- 





ficiently durable to be able to impart the vibrations aa 
ed on it to another diaphragm by re uns or a reprdcucing point 


passed over the record, His mechanism was in all essential | 


particulars the same as that of the graphophone, | 
Bell & Tainter in their graphophone substituted a | 


= | hard wax-like substance for the tin foil, The recording | 


point therefore instead of depressing the Substance as in 


a 


is tin foil, cut out a portion of it, leaving the record in the 


shepe of a groove vith indentations in the bottom and havin, | 


+ 
| 


| : | 
i ] 


= 


yin 


variable cross-sections. Their invention as descrined in 


their patent consists of a record tablet of a solid wax-Like | 
. ! 


substance and ertting the record in it, as distinmushed 


from indenting, (the tin foil method) or displacing (the 
= 


Berliner method.) Another feature of their patent and one 
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| 

| | 

| entirely different lines, Mr.Rerliner discovered and de- ) 
| 


——E ESE EE 


| sound waves in his invention are represented by leteral ir- 





lregilarities instead of vertical. The record is made ina 
| permanent by etching, and copies made from this etched plete 
jnovel.. The groove in the sides of? which the record is be- 
| screw, This function of the groove is an improverent on 
ithe method shorn in the early Edison disc machine. In that 
imachine an independent spiral is used to propel the re-ro- 


| ducer and recorder. In the gramophone that spiral is placed 


in the bottom of the groove which carries the record on {ts 


| the gramophone is an infringement of claim 21 of the grapho- 


| phone patent which cleims: 


| And has granted a preliminary injunction, 


—— SS rs ee ee ee ee ee 
: 
6, | | 


| 


appliec to the taolet It was not placed there with exactness, 


The develorement of the gramonhone proceeded on 


veloped independently the method sugsested by Scot. The 


wax too soft to permit of reprocuction. It is then made 


Sea ees Se ah. 7 


by a moulding process. The feed mechanism is entirely 


ing continued to a greater depth in order to act as a feed 


The court below hes held thet this reprodvcer of 


"21. #The repromcer mounted on a universal joint 
and hela acrsinst the record by yie!ding pressure 
substantially as cescrived", 





The appellant | 


| disputes the correctness of thut decree on three grounds. 
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The defendant’s mechanism does not infringe the : 





en SSS 





2. There has been no sufficlent adjudication sustain- 
ing the validity of the c!aim or giving it a constrvction 


7 | Which would make the defendant an infrinzer, 


v's anor coe. ee 


If the adjudications construed the claim so broad- 


ly that the defendant is made an infringer, they are manifest. 


( 
———————— ss | 


i 
i 





y wrong on their face. 


Lie 


The defendant’s apparatus does not infrinze the 








| 
claim in question. | 
The claim contains three elenents, the universal 
| Joint the yielding pressure, and the holding of the repro- 
ducer arcninst the record. The reproducing point in the 
gramophone is not held .fainst the record by any pressure, 
! 
The effect of gravity upon the rerproducer arm is te press 
the point areinst the bottom of the groove in the teolet, 
but that groove is simply a feed mechanism for moving the 


| reproducer point, and is not the record, The record is in 


the side of the groove. 
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of very questionable novelty, is the loosely mounted repro- 


ee 


ducer’. They found that when the record was cut im Wax the 
resistance of the wax increased very rapidly with the depth 
of the cut, and that a deep cut required more force than 
could be given to the recording point by means of the vibra- 
tion of the diaphragn, They therefore made their cutting 
point round and broad, so as to cut a very shallow groove, 
For the same reason they made the grooves as narrow as pos- 
sible, putting one hundred to the inch; more than twice the 
number of those of the tin foil machine, On account of the. 
closeness of those grooves to €uch other and their shallow- 
ness, there was great difficulty in making the feed mechan- 
ism accurate enough to make the reproducer track perfectly: 
they therefore introdvced between the feed mechanism and the 
point of the reproducing stylus a short section of.rubber 


tubing, whi ch allowed it lateral and vertical play; they 





also permitted the reproducer to rest against the tablet by 
gravity. By this means the groove containing the record 
was able to direct to some extent the motion of the reproduc 
ing point, whenever inaccuracy in the feed mechanism tended 
to draw it w away from the center of the groove, This play 
of the renredvucer wes also of use, of course, when the re- 
producer waa first applied to thet ablet, and en:bdlied the 
point to seek the bottom of the groove even if, when first 
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The meaning of rhe: Rene *"record® as used in the 

| patent is evident from the language of the patent and the 

| use of the word, The record in the graphophone is the re- 
sult of the action of the recording point in making the re- 
cord, and the record consists of what the record point has 
done, This is an evident and accurate use of the ~ord 
"“record', What the recording point does is to cut out a 
portion of the material of the tablet; that groove so cut 
out then constitutes the recor@, Theat groove is distin- 
guished by the depressions and elevation in the bottom of 
it, which grow lessand less as they go up each side, till at 
the top of the groove the efficient part of the record is in 


the vottom of the proove, 


2 | 





~ In the gramophone the record +8 formed by the dis- 


sa a i ’ 1 . | 
| Placenent of the thin layer of wax on the zine plate, and-a | 


| 





copy of that record is made in the zinc by the ¢ tching ere 

fect of the acid “hich cuts a groove in the plate in the sop 

of the sides of which groove the efficient record appear, 

| The deeper part of the groove is not in any sense the ree 

|} cord, but is merely a feed mechanism. One of the claims in 

Mr,Berliner’s patents is the use of this groove delow the ae 

cord for e feed mechanism, | 
The kind of record intended _ be covered by the | 
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clain eat be ascertained from an inspection of — patent. 
/The invention of Bell & Tainter is a record in the form of e 
| groove with sloping walls cut by a vibratory style tn a wax- 
| 42K substance and having the elevation ana deprenarons cor- 
| rexpontinn to sound waves in the bottom of the groove, 
jcusim 2 speaks of “the record", not “a record" or “any kind 
| of record", and the word "the" clearly refers to the kind of 
| record referred to in the specifications of the patent, It 
is true that in lines 1 to 3 of page 2 of the patent, a 


Claim is mace that this loosely mounted reproducer may be 


| usefully employed in connection with forms of record other 





| 
| 
| ‘ 


' than a groove with sloping walls, This is a sitza charac- 






teristic attempt of the patent sclicitor by mezns of general 
language to embrace matters other than those in the mind of 


the inven‘or. It cannot be svecessful. The monopoly 


| granted te the inventor is intended to cover only the mat- 
ters invented by him. It is a reward for his inventive 
skill and is limited to the results attained by thet skill. 


General language of that kind intended to make the monopoly 


apply to matters not the svoject of the invention shovle 

| i, é , i fh a { 
! 

;not bé regarded at all by the court, At the time this pat- 
rent was granted there was no form of? record Fknorn to the art 
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except that of 2 sroove with Slopings | 






able of reproduction 
| walls, Had there been, it unquestionably wowld have been | 
referred to in the patent, as it evident from the careful | 
jaitusions to the prior art shown throughout it. Further- | 
j}more, in line with this contention, it is evident from other | 
|portions of the patent, that the use for which this locsely | 
jmounted reproducer held against the record by yielding | 
pressure was intended, was to enable the reproducer pognt if | 
jit rested on the record groove at any place except the cen- 
ter of the groove, to find its own way to the center of the | 
groove. While the patentability of such an obvious device 

| to compensate for imperfection of mochanism or of adjustment, 
is very doubtful, its usefulness when applied to the record 
made by Bell & Tainter and to the only other successful re- 

| cord known, viz., the tinfoil record of Edison, is evident. 

| In describing the function of the loose mounting of the re 

: producer,, the patent says, at page 1, line 80, that "the ad- 
vantage of the form of a grocve with sloping walls is that 

it forms an efficient guide to the reproducing style". At 
line 96, it says, in resard to the form of this loose imount- 
ing, that ‘evi ently there are many devices which can be 


used to povnt the reproducer so that it is free to follow 


Se, 


the sound record or phonogram"., On page 4, line 61, the 





patent says, that the reproducer in consequence of the 2kexi+ 


bility of the rubber tubing, ir free to follow the record. 
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| The purpose of this loose mounting is further indice.ted on 








page 4, line 68, to 79, | 
"There exists always a liability to disarranrement 


}in some part of the machine, either in the recorder or the 





support therefor, or the recording tablet or its su»port, or 
if there be no disarrangement, it would ve difficult to in- 

sure that the producing style should touch the record pre- | 
cisely at the proper point, if the reproducer be hela rigi¢iy, 
ASR EEUESS SS on these accovnts are avoided by the loose-or i 
| flexible mounting of the renroducer, the style automatically | 
adjiustins itself to the proper place on the record," vc 
character o? thi adjustment is further shown in the nex’ | 
sentence, where it says, 

"The movement parallel to the face of the tablet 
would, however, by itself allow the style to follow and ad- 
just itself to the record to a useful extent". 

It is very evident from these descriptions, that 
the invention of the patentee is the use of a lateral and 
vertical motion combined with a ylelding pressure to enable 
the reproducing point, when placed on any portion of the re-~ 


cord groove, to gravitate to the bottom and to remain there 


regardless of any inaccuracy of the feed movement. 


further especially shown on page 4, line 62, where, in speak 
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| ing of the use of the reproducer, it is said, "No special 





| care is necessary to insure its adjnstment, -Cr 
producer be allowed to rest asainst the record with the sty2 


upon the engraved line, the style will, of itself, cravitate 


to the bottom of the groove", 


: 
|. | 
| 


The "record" spoken of in claim 21 is als) a ye-- 


ord formed by "er és contradistinesvished from the 





. a 


‘displacins" by which the Berliner record is made, he fun- 
| damental basis of the B ell & Tninter patent is the alleged | 
| discovery of the cutting method and it is insisted on at | 
ength all threugh the patent. The specification even goes 
| further and especially eliminates disnlacement from the 
patent, It says on page 6, line 75, "The displacement of 

i material is not only a different operetion from the eut- 

| ting contempleted by this invention, but is not calculated 
to accomplish the ovjects for which cutting or engraving is 


employed". In addition to the defendant’s original record 





i being formed by displacement, it mist be remembered that the 
record used with the defendant’s machine is made by moulding 


from a matrix etched from lines formed by displacement; a 


i meek 


far remove from cutting. 
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The record described in the claim mst also be a 
W ecord. The basis of the patent and its chief claim for 
novelty is the formation of a record in wax of such solidity 
that it is capable of reproduction, On page 2, line 11, 
| the patentees state, "So far as we are aware no one has re- 
produced sounds froma wax record by rubbing a style or re- 


producer over it". It is true that the specifications 


state thet the invention relates to the forretion of the re- 





cord in solid substances, vut that is admittedly old, as re 
cords have been theretofore formed in soft wax and in lamp | 
black, and the use of wax sufficiently hard to reproduce ies 
is the only thing that can be claimed to be new, It was on 


that that Judge Shipman mainly based his decision in the 





ii ; Lis» 


Des 


‘Leeds case. 
| 


| 
[made by 2 vibratory style, No other is contemplated in the 


patent, and wherever the method of making the record is des- 


Also the record described in the claim mist de one 


——=_ 


cribed, reference is made to the sound waves impinging on 


Ne diaphragm which vibrates the style, In the defendant’s 


——— 


| mechine the record is formed as explained before, by mould- 
| 








jing, and the original record formed by ths vibratory style | 

| 

iis never used for reproducing; so while the defen:ant makes | 
| 
| 
: 


| 
a record with a vibratory style, they never use the combina- 


tion of a reproducer with a record made by a vioratory style, | 
| 


Raymond R. Wile 
Research Library 





These two characteristics are necessary incidents of any 


| cut tine style vibrating vertically to the surface of the 
| tablet, The patent on page 1, line 78, says, thet in the 


record, "the sound waves being represented by elevations and 





/_— ratios 


depressions at the bottom of the groove", In the claims of 
the patent the charges are run vpon these two cheracteris- ! 


tics of the record, viz., the ezevation and depression in 
the bottom and the variable cross sections, To the sentence 
just above cuoted, "or otherwise” is added, This like the 


|} similar clause above referred to, is an invention, not of 


= SS ———— 


| the patentee, but of the patent solicitor, and is so inderi- | 







nite as to be entirely meaningless. 


There is one other allusion in the patent to a re- 


cord other then the ensraved tablet. It is found on page 


—— | a. 


| 4, line 31, where the specifications speak of,"reprodvcing 


1 + 
| 13. 


from the engraved tablet or from other suitable record 
| This expression “other svwitable record" may be tuken as re- 
} 


; ?@rring to the Edison tinfoil record, which is spolten of on 


| 
| 
‘page 1, line 34 of the patent, or to the Reynolds cut re- | 
cord, which is referred to on the same page, line 37, but 

no doubt the truth is that the patentee had no other form | 
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(of record in min. The allusion to the tinfoil record and 





| to the Reynolds record just referred to, is instructive in 
that the patentee has mentioned every form of record then 
known in the art, and while the Berliner record micshnt be 
7 | considered es a developement of the earlier work of Scot and 
others, the eutenbesn evidently did not ere thet any 
| record capebdle of reproducing could be made on those lines, 


}and had not any such record in mind when applyinre for their 


| patent, 





The only decisions thant have peen rendered are 


- man in the Leeds case, Taking Judge Shipman’s decision as 


favorable as possible to the complainant, they are left in 


——_—————————— — 


| those of Judge Grosscup in the Amet case, and of Judge Ship- 
7 this position. Judge Grosscup has decided that claim 21 {is | 
invalid through lack of novelty, while Judge Shipman hes de- 
eifded thnt under certain constructions it is valid. With 


m ; j two Cirerit Courts at variance on this vital point, it woulsé 


Se ep = 


seem that the question is so far open that a preliminury in- 
junction should not issue, except in a case identical in all 


respects with thet on ~hich the favorable decisions was ren- 
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| dered. If, however, Judge Grosscup’s plein decision, that 
'@lain 21 is invalid, be disremrded, and the intimation as 

| to its validity contained in Judge Shipman’s decision is rol. 
lowed, still there is m sufficient adjudication a which to | 
| found this preliminary injunction. All that Judge Shipman | 
| decided was that a reproducer mounted on the universal joint | 
and held by yielding pressure arpinst a record cut by a vi- 

| bratory style in a wazx-like substance, consistinr of a 
proove with sloping walls with the sound waves renresented 
by elevations and depressions at the bottom of the groove, 
infringes clsim 21. For the purposes of this argument, we 
will admit, as was taken for granted by Judge Grosscup and 
decided by Judge Shipman, that the cut record in a wax-like 
substance is novel and patentable, and that a reproducer of 
the kind described in claims 19 to 24, when wsed in combina- 
tion with or held arainst a record of that character, is an 
infringement of those claims. But, as already explained, 
the record used by the defemants has none of the above : 
qualities, and the reproducer used by them is not held 
against the record by yielding pressure, The only reason- 
able construction to give to Judge Shipran’s opinion, (when | 


we take into consideration the fact that he fails to decide | 
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| 


} 


| 


| received such a construction in any adjudication, no prelimi- 


| OF two constructions, one of which is not appliceble to the 


aie 
—Ss - = = ——= ah 


expressly as to whether or not a reproducer mounted on a 
universal joint is patentable) is that he considered that 


rainst th: reeord swhetahkh- 





the words in the clain, “held 


tially as descrined", meant against a record ef the character 


used ky both by Amet and by Leeds. 


Be this as it may, it is certainly an elementary 


' 


I) = 


principle of law that in a motion for a preliminary ininne- 


a 


tion, if a claim that has been held to be valid is capable 





apparatus attempted to be enjoined, and the claim has never 





nary inivnetion should so; but the defendants should be en- 





| titled to go to final hearing for a construction of the clain, 


| Phat is exactly the present case, 


a 
If the broadest possible construction is given to 
Judge Shipman’s decision and he is assumed to have held the 
claim to be valid, no matter against what kind of e r>-cord 
the recordins point is held vy the yielding pressure, his 
decision is wrong; for tke claim if so construed evidently 


is invalid, both from lock of novelty and on account of 


prior publications. 
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The lack of novelty is avtaent as the mechanism is 
nothing but 2 very obvious method of making allowance for 
inaccuracies of machinery, Any mechanic of ordinery skill 
who has before him the proovlem of makins a tracing point fol 
low an irremilar groove in a cuce vhere the machinery was 
liable tc be ont of true, the first thing whichy ~uld sug- 


gest itself to him wovld be a slightly loose mounting to 


Ser ene 


give play to the follow point, and, of course, a yleldins 


pressure to enable the loose mounting to ve effective. The | 
term "yielding" is really very deceptive, as it is employed | 
in almost every form of pressure except possibly a form 
where, like a pavl and retchet movement can be made only in 


one direction, Any ririd mounting of the reproducins arm 








16. 


i 
f 
I ‘ | 


| would be withort pressure, and any loosely mounted arrange- 


. 





| 
; ment must involve a yielding pressure, Any yvressvre in a 






case like the present must necessarily be a yieldins pres- | 


| sure. 


=—_— ee i 


| This universal joint and yleldirng pressure is 
shown in Edison's Enzlish patent, ¥Fieures 1 ani 2 show an 


| arm mountee on horizontal and vertical pivots which consti- 

1 
tute a universal joint, and the recording point is held | 
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a 


cause the record tablet to raise would, if pressed saffi- 


etal eed against the arm, raise it, So the pressure of 


the reprodvcing point. upon the record is of a yielding char- 
acter, If it is suggested that the arm is too heavy to be 
easily raised, it is answered that is a question of the de- 
cree of the pressure, not of its yielding character: anda 
glance at the mechanism shows a compensating handle on the 
opposite side of the horizontal pivot, which evidently would 
compensate for most of the weight of the arn, The fact 


that this arm rests on a collar which acts as a stop, does 


/ not alter the character of the pressure: it only puts a 


Limit £0 1%. If the complainant’s machine, and in fact in 
any machine of this character, there must be a limit of 
motion somewhere: and se long as that stop does not prevent 
the reproducing point from reaching the lowest indentation 
in the record, the point is held against the record by 


yielding pressure, The description of this machine in the 


—_ 


specifications shows that the reproducing point is to follow) 


the track of the recording point. From this it is evident 
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| : } Pe 
: 
j et the r2producing point must, when the machine is ‘adjust- 


ed, go to the bottom of the lowest depression, Tha*t an- 








|swers the above suggested requirement. 
It has been suggested that th e fsed mechanism in 


the middle of the disc shown in figures 1 and 2, carries the 
f 


weight of the arm so it does not rest on the record; buta 


: 
| | 
| verdation of that mechanism is shown in figures 3 te 9, in 


some of which it is evident that the feed mechanism cannot 


carry any of the weight of the erm, This is notably so in 


CO —_— ee 
—— 
a 


figure 9, where a spring arm bears against a fusee, and, as 


the fusee turns carries the reproducer arm laterally, A 


ee 


glance at this mechanism shows that the spring resting 


——_———— a 


SS 


against the fusee would carry nome of the.weight of the arn, 


The points, therefore, relied upon on this arsg- 


ment, are 
1. That the defendants do not infringe, as the re- 


cording arm in their apparatus is not held against the re- 


SSS - 
NN —————————————————————— 


cord, and the record used by them is not the kind of record 


: described in claim 21; 
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That there is a doubt as to the validity of claim 


21, as two Circrit Courts heve decided diametrically opposite 


in regard to it; | 


3 That if clsim 21 is vulid, there has been no ad=— | 
| 


judication construing it so that it covers the defendant’s 


machine: 


4, If the claim be attempted to be construed so as to 


cover the defemant’s mechine, it obviously is invalid, 


Yor these reasons the order for a preliminary in- 


junction should be reversed, 
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the entire reproducing 


THE NATIONAL, GRAMOPHONE company 


* 


-ADS- MUuMORAN DV NM, 


AMERICAN GRAPHOPHONE CO, 


The questionsinvolved are as to the claims in pat- 
ent 341,214 in regard to the reproducer, especially claim."2/, 


tuinty=ene. That is for a reproducer mounted on’a snivéerent 


joint held against the record by yielding pressure. This 


Claim contains three elements. Time movement of the repro~ 
ducer parallel with the surface of the record tablet which 

I will call the lateral motion, the motion of the reproducer 
at right angles to the surface of the record tablet vhich I 


will call the vertical motion, and the holding of the recpro- 


ducing stylus against the record by yielding pressure. Tt- 
is suggested in Mr.Berliner’s affidavit that this yleldins 


pressure is svpplied in the earlier machines by the ylelding 
of the diaphragn, but I think a fair construction of the 


patent would show that this claim covers a pressure holding 


apparatus, including the arm or other 


applianceg on which it is mounted,arainst the resord, This 


yielding, pressure must be entirely separate and unin?luenced 


by the pressure on the stvlus against the dinphrarm which 


causes vibrations which create the sound, 


a 
——— 
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The function of the union of these three clements 





i 
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| 
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I 


ch = “ OF these elements when combined together is entirely to per- ! 


4s important in the ease, In the graphophone the function | 


al 4 mit the reproducing stylus to adjust itsolf automatically to 
“et i) the soynd record, and is only necessary on account of imper- : 


“tfections in’ the «machinery or eccentricity of the crlindrtca! 


a) 
i= Ls 
2 4 
= 


a 


4 fe ta mh 
~ = lel Di de . 
ety | aie tablet, 


ee “ 


fhe lateral motion mikes allowance for the irrerularities 
in the feed mechanisms but this would not be svfficient for 
™ that purpose, although the specifications of the patent say 
that such a lateral motion would of itself be usefrl, That 
it would not be sufficient is evident because no emornt of 
lateral motion would enable the reproducer to descend to the 
bottom of the groove without also vertical motion and pres-e 
- sure nppinst the record, If there was any yielding vertical 
motion the record could not leave the groove, so the lateral 
motion woule be entirely ineffective. It would seem to he 
~ arguable from this that this claim shonld have read into it 
ae ee fn the other claims, viz: that this 
construction is for the purpose of enabling the reproducer 
to adjust itself? automatically to the record. This would 
seem ta ve in accordance with the testimony given by expert 


| 
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ai 
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“. The verted’ motion also has usefulness in per- 
mitting the reproducer to be adjusted by hand to any part of 
7 | the record, This element of it, however, can be shown to | 


be old in the we, Th dl ans of the gramophone the lateral 


AN 


| 
‘motion is for entirely different purposes, It is to enable all 
the reprodveer to follow the track of the recorder, which is 


a necessary tneident ih every talking machine. The verti- 
we 
= eal motion and vielding pressure, however, wkkh must admit 
ae) Gabe 
is: for the, purpose as the same element in the mint + Pee 
va | Oya? js 


It is stated in the affidavits that the vert ticdl motion, is 
only to enable the reprodvcer to be adjusted by hand, but if 


that were the only purpose o? the vertical motion with yleld- 









~ , — 
| - - | 
| g. 
| } 
- | 
A, | DrrhtrnAth. - | 
ing; pressure, that yielding pressure could be crams 2, 
“parr ddd ‘ 
and stop made-by s stopping the vertical pressure eta-pornt 
, . l wth... | 
tw just ebdve the point of the reproducer Mktch touches the 
: surface of the record, If the tablet in the gremophone 
‘ : ; PAK 
a rotated dn a mathematical pletn, it is evident that such a 


P construction would permit a much itnryrer better reprodrction 


to be mode, But on aceownt of the necessary whined. and 
ae ey | 
hy, —_ j | 
irregularities of the record, the vertical motion with 
\ 


oo camer a 





yielaing pressure is given to the recorder arm to permit €49 wir wile 
Research Library 


a 





reprodielng SBTHt to keep in contuct "ith the record, not- 
withstanding these irrerulrrities. Tt is also evicent that 
a vertical motion can be of no advantage in reprodrcing, as 
| 
the best records that could be made,would be made by rigidly 
supporting the reproducing arm so'that the point of? the re- 
producing, stylus follows exactly the track of the recording 
stylus with no additional motion of the arm and diaphragm 
which additional motion mist to a certain extent, ef??coct the 
cammunicated 

—— re Of The vibrations rkntreateg by the reprodvcing 

style, ae ne mist tend to make the reproducing point in 


a graphophone skip over some of the sharper and smaller in- 


dentations, because any raising of the reproducing arm must 





be followed by a falling of it into the following indentation, 


and that falling action sometimes will not ve sufficient 
quite to enable the point the-potnt to fit into every sharp 
indentation. The above shors that the function of these 
‘three combined elements in the claim which Is useful in the 
_ graphophone does not apply to the gramophone,as one of them, 


an. 
the lateral notion, has ,en*i roly different function, 


Bl. 
lb Bs 
of 

I thi::k we can unquestionably show that both the leteral 


motion and the verticnl motion are old in talking machines 
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pensate for the eccentricities or irrepularities in the re- 
cord tablet can be shown, and also whether the combination 


of the three elements for the sake of enabling the reproduc- 


- 
- 


er to~automatically adidust ttsely, to the record can be shown 


a _ 


in the darty puteRts. 

The lateral motion is common to the early mechanismé 
and is a necessary part of any talking machine o? which the 
record is mde ona disc. Ifi the record is made ona disc 
the recording point rust have a lateral motion parallel with 


the face of the tablet am the recording stylus mist, of 
Similar 


course, have e mxatiex motion in order to follow the track 


a 


of the recording stwius. This construction is shown in 
} A 
firmretome onc tro of Edison’s English patent and is suf- 


ficiently cescrined in the snvecifications, This same late 
eral motion, of cnurse, appears in apparatus having a cylin- 
drical tablet where the tablet is stationary and the repro- 
ducer moves along it. The vertical motion with yielding 
pressure is also found in the talking machine described in 
the fahties patents, but there is a gppod deal oflioubt as to 


whether in them the vertical motion and yielding ynressure are 


combined for the same purpose. In the figures 1 and 2. of 


the Fnglish patent, there is a vertical m4 lon of the repro- 


ducer arm and the reprodvcer stylus is kept down on the re- 


cord by pravity. There is in the mechanism a collar which 


stons the vertical pessure at a certain point. in order 
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Bi Resi 
to have the vertical movement and the ylelding pressure com 


| 


bined for the function shown in the graphophone patent, the 
stop mist be at such a distance as to permit the point of 
the reprodrcing stylus to reach the lowest indentation in 
the lowest part of the record, nd the pressure mst be suf- 
ficiently vielding to allow any irregularity in the rented 
tablet to raise the erm carryons the reproducing stylus 
without destroying the record. In this figure one end tro, 
to have the machine operetive, the collar mist be sn?fficient- 
ly low so that the reprodvcing point tan. reach the lowest — 
indentation at the lowest part of the record, and it is also 
arguable that in order to have the machine operative the. 
weight of the reproducing arm must be so nearly balanced by 


the counter weight on the other side of the horizontal pivot 


as to enable the record surface to raise it so that the point | 


enn adapt itself to any irrecularity in the record tablet. 


Whether that is sufficiently obvious to convince a court of 


its use may be considered Goubtful. There seems to he noth-— 


ing in the specifications of the English patent to indicate 
that possible irrepmulcrities in the surface of the record 
_tablet were taken into consideration by Mr.Fdison in moking 


dpa, , 
this tac, There are, hovever, these phrases. On page 
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S, line 1 of the Provisional Specifications, he says that the 


Oprarinx apparatus of the talking machine must be adanted 


_to bring the phonogram into contact with the phonct or speak- 


ing part of the apparatus, and on line 27 he says that the 


point of the reproducer must "follow the bottom of the de- 


,Pressions", On page 4, lims 26 to 33 india te that the 


reproducing point is pupposed to follow atl the indentations 





Os the 5. 


of the’ recarder. To accomplish these objects on an ordin- 
ary commercial machine brilt on the lines of nha -icures 1 
and 2, the wlalding verticol motion in question mst certain- 
ly be provided for. In the figures offfdi sons first American 
patent ncthing i6 shown indicating a yielding vertical pres- 
sure, but in the specifications in the first column of the 
second pege he speaks of an apparatus for a phonograph con- 
sisting of a disc like figure 1 and 2 of the English patent 
with the cdifference that the arm is moved VaRtientig a a 
spiral cut on the under side of the record tablet and the 
arm is a dovble arm, a point enraging the lower side of the 
aK 
tablet white the vhororraphic points are ,aontact with the 
upper side. He refers immediately afterwards to ean appara- 
tus of that character shown in his patent 213,554 and referen- 


ed 


co to them wil, I think show that the mechanism of that ap- 
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paratus provides for a vieldine pertical pressure. tt is 
an automatic teleprarh, The surface of the cdise is cut in 


a spiral groove upon which Esxemk he hes pasted naper « a 


3 
double arm pivoted vertically enrares on the yndor side of 
the disc a sniral corresponding with the spiral grooves on 
the top, The upper arm rests upon a spring No.13 shorn in 
figures 4 and 5, The weight of the upper arm pressing down 
presses the lower arm up aminst the lower side of the tab- 
let. When that lower arm is in contact with the Zomex under 

side of the tablet it stops the motion of the upper arn. 

| In order, however, as I understand the diagram, to prevent 


this stop action from keeping the upper arm with the upper 


surface of the tablet, this spring No.15 is provided. Thet 


* ee 


ft 
‘evidently causes o yielding pressuré on the tablet. WN the bs 
6, — 
f , 


operation of the apparatus a point is fastened to the upper 
sic. of the under arm by @& spring and magnetic action causes 
that arm to vibrate a point which indents the paper on the 
upper side of thet ablet, to reproduce ,this same point is 
carried over the surface of the tablet in the manner indicat- 


ed in figures one and two, and is vibrated by the intenta- 
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tions in the mPer paper, and these vibrations are carried 

| teléepaphically to other instriments. We have in this ma- 
iat chine the vibrating point and the arm moving vertically with 
La yielding pressure, which vertical movement is independent 

of the vibrations of the WDibrating point. It wean to me 
that this mechanism is identical with that of the gramophone 
in construction and function, except that the spirel enusind 
the lateral motion is underneath the tablet instead o? upon 
it. This apparatus too differs from the graphophone in the 
ty | sane way that the gramophone does, in that the vertical mot- 
ion and yielding pressure is calculated to make allorance 

I) 3 for the irremilarities in the tablet surface, while the lat- 
eral motion is only for the purpose of causing the vibrating 


wy previ ously stent h- Nre> § 7 lFe041_~ | 
poe to follow the prominknnzk made, rfhoudpetert was granted | 


March 25th.,1879. In Fdison’s later patent in Maz 18680, 


Y ‘ | | 
| figures 3 and 4 shows a mechnnism having both the lateral 


and vertical motion, the lateral for the purpose of cavsing 


r the reproducing point to follow the record groove, and the 

} werden for the purpose of placing the point in the proper 

| | place on the record and (arguable) for the purpose o? making 
A : ‘allowance eccentricity of the record tablet, In this ease 
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~ 
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as in the figure in the Enelish machine, there is a stop de- 
vice stopping the vertical motion, but the pressure is given | 


by means of a spiral spring instead of by gravity, and from 


ee ee _ 


the appearance of the machine it is evident that a eccen- 


a 


tricity of the tablet would move the arm carrying the repro- 


SS ee __ wh a oa 
—= 


ducing, point vertically without destroying the indentations 


4 


- 


in ‘the tin fot. If this eccentricity became toogreat, it 
would disengage the feed mechanism, and if there were a den 
= pression in the tablet too great, the point could not follow 
it. Tis is caused by the action of the stop nechunven Thien | 


gives a play merely of the depth of a screw thread, and not 





as in the gramophone claim where the vlay indicated is prae- | | | 
tically limited, In this machine I am speaking of the re- 


“eord as on an upright evlinder. This cylinder )as on the 


~ 
lower part of it a screw thread, There is an upright stand- 
| 
ard along side of the cylinder upon which fits a sleeve the 
= 
length o? the standard which turns on the standard, and on 
’ that sleeve is a collar carrying the recorder and reproduc— 
ing arm. 
-= 
- 
So 
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jars revolved a motion paralio} to tho tebicd Coyrieo lo commis 
ft eated to the arm. [n eponting of this epring ého pos! Clogs | 
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